2. General information

These installation and operating instructions are a supplement to
installation and operating instructions for the corresponding
standard pumps CR, CRI, CRN, CRK, SPK, MTR. For instructions
not mentioned specifically here, please see installation and
operating instructions for the standard pump.

2.1 Hazard statements

The symbols and hazard statements below may appear in
Grundfos installation and operating instructions, safety
instructions and service instructions.

DANGER

Indicates a hazardous situation which, if not avoided,
will result in death or serious personal injury.

WARNING

Indicates a hazardous situation which, if not avoided,
could result in death or serious personal injury.

CAUTION

Indicates a hazardous situation which, if not avoided,
could result in minor or moderate personal injury.

> BB

The hazard statements are structured in the following way:

SIGNAL WORD
Description of hazard

Consequence of ignoring the warning.
- Action to avoid the hazard.

>

2.2 Notes

The symbols and notes below may appear in Grundfos
installation and operating instructions, safety instructions and
service instructions.

Observe these instructions for explosion-proof
products.

A blue or grey circle with a white graphical symbol
indicates that an action must be taken.
[

A red or grey circle with a diagonal bar, possibly with
a black graphical symbol, indicates that an action
must not be taken or must be stopped.

If these instructions are not observed, it may result in
malfunction or damage to the equipment.

|
S~
- = Tips and advice that make the work easier.
TAWAY
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2.3 General description

Grundfos E-pumps have standard motors with integrated
frequency converter. The pumps are for single-phase or three-
phase power supply connection.

2.3.1 Pumps without factory-fitted sensor

The pumps have a built-in PI controller and can be set up for an
external sensor enabling control of the following parameters:

* pressure

» differential pressure

* temperature

« differential temperature

+ flow rate

* liquid level in a tank.

From factory, the pumps have been set to control mode
uncontrolled. The PI controller can be activated by means of
R100.

2.3.2 Pumps with pressure sensor

The pumps have a built-in PI controller and are set up with a
pressure sensor enabling control of the pump discharge
pressure.

The pumps are set to control mode controlled. The pumps are
typically used to hold a constant pressure in variable-demand
systems.

2.3.3 Settings

The description of settings apply both to pumps without factory-
fitted sensor and to pumps with a factory-fitted pressure sensor.
Setpoint

The desired setpoint can be set in three different ways:

« directly on the pump control panel

+ via an input for external setpoint signal

* by means of Grundfos wireless remote control R100.

Other settings
All other settings can only be made by means of the R100.

Important parameters such as actual value of control parameter,
power consumption, etc. can be read via the R100.

If special or customized settings are required, use Grundfos PC
Tool E-products. Contact your local Grundfos company for more
information.

3. Installing the product

3.1 Mechanical installation

The pump must be secured to a solid foundation by means of
bolts through the holes in the flange or baseplate.

L., Inorder to retain the UL/cUL approval, follow the
—O— additional installation procedures found in the
N Appendix.

3.1.1 Motor cooling

To ensure sufficient cooling of motor and electronics, observe the
following requirements:

» Make sure that sufficient cooling air is available.
* Keep the temperature of the cooling air below 104 °F (40 °C).
* Keep cooling fins and fan blades clean.

3.2 Outdoor installation

When installed outdoors, the pump must be provided with a
suitable cover to avoid condensation on the electronic
components. See fig. 1.

TMOO 8622 0101 - TMO2 8514 0304

Fig.1 Examples of covers

Remove the drain plug pointing downwards in order to avoid
moisture and water build-up inside the motor.

Vertically mounted pumps are IP55 after removal of the drain
plug. Horizontally mounted pumps change enclosure class to
IP54.

1
_\ '_ In order to retain the UL mark, additional
AA requirements apply to the equipment. See Appendix.

3.3 Electrical connection

For description of how to connect E-pumps electrically, see the
following pages:

3.4 Three-phase pumps, 20-30 hp, page 5.



3.4 Three-phase pumps, 20-30 hp

DANGER
Electric shock
Death or serious personal injury

— The user or the installer is responsible for the
installation of correct grounding and protection
according to current national and local
standards. All operations must be carried out by
qualified personnel.

DANGER
Electric shock
Death or serious personal injury

— Never make any connections in the pump
terminal box unless all electric supply circuits
have been switched off for at least 5 minutes.

— Note for instance that the signal relay may be
connected to an external supply which is still
connected when the power supply is
disconnected.

WARNING
Hot surface
Death or serious personal injury
— The surface of the terminal box may be above
158 °F (70 °C) when the pump is operating.
3.4.1 Preparation

Before connecting the E-pump to the power supply, take the
issues illustrated in the figure below into consideration.

_____ T

e L1
L — ©
2 —ELcg L g
L3 X ; L3 <
PE ————— &
o
o
@ =
=

Fig. 2 Power supply-connected pump with power switch,
backup fuses, additional protection and protective
grounding

3.4.2 Protection against electric shock - indirect contact

DANGER
Electric Shock
Death or serious personal injury

— The pump must be grounded in accordance
with national regulations.

— As the leakage current of 20-30 hp motors is
> 10 mA, take extra precautions when
grounding these motors.

EN 61800-5-1 specifies that the pump must be stationary and
installed permanently when the leakage current is > 10 mA.

One of the following requirements must be fulfilled:
» A single protective ground lead (7 AWG minimum copper)

TMO04 3021 3508

Fig. 3 Connection of a single protective ground lead using
one of the leads of a 4-core power cable (7 AWG
minimum)

» Two protective ground leads of the same cross-sectional area
as the power supply leads, with one lead connected to an
additional ground terminal in the terminal box.

TMO3 8606 2007

Fig. 4 Connection of two protective ground leads using two of
the leads of a 5-core power supply cable

Protective ground leads must always have a yellow/green (PE) or
yellow/green/blue (PEN) color marking.

3.4.3 Backup fuses

For recommended fuse sizes, see section 8.1.7 Supply voltage.

English (US)



(sn) ysibuz

3.4.4 Additional protection

If the pump is connected to an electric installation where an
ground leakage circuit breaker (ELCB) is used as additional
protection, the circuit breaker must be of a type marked with the

following symbols:
= o

This circuit breaker is type B.

The total leakage current of all the electrical equipment in the
installation must be taken into account.

For leakage current of the motor in normal operation, see section
8.1.3 Leakage current.

During start and at asymmetrical supply systems, the leakage
current can be higher than normal and may cause the ELCB to
trip.

3.4.5 Motor protection

The pump requires no external motor protection. The motor
incorporates thermal protection against slow overloading and
blocking (IEC 34-11, TP 211).

3.4.6 Protection against voltage transients

The pump is protected against voltage transients in accordance
with EN 61800-3 and is capable of withstanding a VDE 0160
pulse.

The pump has a replaceable varistor which is part of the transient
protection.

Over time this varistor will be worn and need to be replaced.
When the time for replacement has come, R100 and PC Tool E-
products will indicate this as a warning. See section 7. Servicing
the product.

3.4.7 Supply voltage
3 x460-480 V - 10 %/+ 10 %, 50/60 Hz, PE.

The supply voltage and frequency are marked on the pump
nameplate. Make sure that the motor is suitable for the power
supply of the installation site.

The wires in the terminal box must be as short as possible.
Excepted from this is the protective ground lead which must be so
long that it is the last one to be disconnected in case the cable is
inadvertently pulled out of the cable entry.

Torques, terminals L1-L3:
Min. torque: 1.6 ft-Ibs
Max. torque: 1.8 ft-lbs

7

TMO3 8605 2007 - TM04 3048 3508

Fig. 5 Power connection

Cable glands

Cable glands comply with EN 50626.
* 1 x M40 cable gland

* 1 x M20 cable gland

* 2xM16 cable gland

* 2 x M16 knock-out cable entries.

If the supply cable is damaged, it must be replaced
by qualified personnel.

Grid types
Three-phase E-pumps can be connected to all grid types.

Could result in personal injury
— Do not connect three-phase E-pumps to a
power supply with a voltage between phase
and ground of more than 440 V.

3.4.8 Start/stop of pump

The number of starts and stops via the power supply
must not exceed 4 times per hour.
[

When the pump is switched on via the power supply, it will start
after approx. 5 seconds.

If a higher number of starts and stops is desired, use the input for
external start/stop when starting/stopping the pump.

When the pump is switched on via an external on/off switch, it will
start immediately.

3.4.9 Connections

1
S~ If no external on-off switch is connected, connect
AA terminals 2 and 3 using a short wire.

As a precaution, the wires to be connected to the following
connection groups must be separated from each other by

reinforced insulation in their entire lengths:

Group 1: Inputs
« start/stop

« digital input

» setpointinput terminals 4, 5 and 6

e sensorinput terminals 7 and 8

« GENIbus terminals B, Y and A

All inputs (group 1) are internally separated from the power-
conducting parts by reinforced insulation and galvanically
separated from other circuits.

All control terminals are supplied with protective extra-low voltage
(PELV), thus ensuring protection against electric shock.

terminals 2 and 3
terminals 1 and 9



Group 2: Output (relay signal, terminals NC, C, NO)

The output (group 2) is galvanically separated from other circuits.
Therefore, the supply voltage or protective extra-low voltage can
be connected to the output as desired.

Group 3: Power supply (terminals L1, L2, L3)
71T — =

| | o
BT BE Te 1R 12
| | | o

NC C2 NO NC C1 NO | L1 L2 L3

1 1 I —

Z dnouo

20: PT 100 B

19: PT 100 B |

18: PT 100 A |

17: PT 100 A

16: GND (frame) |

15: +24 V |

14: Sensor input 2 |

13: GND

12: Analog output |

11: Digital input 4 |
I
I
I
I
I
I

0/4-20 mA
0/4-20 mA

4-20 mA
4-20 mA

10: Digital input 3

U E IZ)igitaI input 2
20119118117] 9: GND (frame)

8:+24 V o)

7: Sensor input e
B: RS-485B ©
Y: Screen
A: RS-485A

= . T T T T I

| sTop 6: GND (frame) |

RUN 5:+10V

| 4: Setpoint input |

| 0/4-20 mA 0-10V 3: GND (frame) |

| i i C | 2: Start/stop |

I I

o|o|o|o|o
6[(5/4(3|2

Fig. 6 Connection terminals

TMO5 2986 0812

A galvanic separation must fulfill the requirements for reinforced
insulation including creepage distances and clearances specified
in EN 61800-5-1.

3.4.10 Signal cables

* Use screened cables with a conductor cross-section of min.
28 AWG and max. 16 AWG for external on/off switch, digital
input, setpoint and sensor signals.

« Connect the screens of the cables to frame at both ends with

good frame connection. The screens must be as close as
possible to the terminals. See fig. 7.

Fig. 7 Stripped cable with screen and wire connection

TMO2 1325 0901

» Always tighten screws for frame connections whether a cable

is fitted or not.

* Make the wires in the pump terminal box as short as possible.

3.5 E-pump electrical connections

3.5.1 Connection of E-pump to Danfoss pressure sensor

MBS3000

The blue wire of the pressure sensor is connected to the #7

terminal of the E-pump. The brown wire of the pressure sensor is

connected to the #8 terminal of the E-pump.
See section 3.4.10 Signal cables for additional details.

Fig. 8 Danfoss pressure sensor

v

TMO5 1533 2911
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3.5.2 Connection of E-pump to LiqTec®

Dry-running sensor

Jumper cable

Sensor "

LigTec

Set to automatic resetting

Connection terminals on E-pump: 2 F
2 (Start/Stop) and 3 (GND)3 (¥

Fig. 9 Connection of E-pump to LigTec

3.6 Bus connection cable

3.6.1 New installations
For the bus connection, use a screened 3-core cable with a
conductor cross-section of 28-16 AWG.

» If the pump is connected to a unit with a cable clamp which is
identical to the one on the pump, connect the screen to this
cable clamp.

» If the unit has no cable clamp as shown in fig. 10, leave the
screen unconnected at this end.

Pump

AT

TMO2 8841 0904

Fig. 10 Connection with screened 3-core cable

<0
1 x200-240 VAC
or
1 X 80-130 VAC

3.6.2 Replacing an existing pump

If a screened 2-core cable is used in the existing installation,
connect it as shown in fig. 11.

Pump

R a—

Fig. 11 Connection with screened 2-core cable

If a screened 3-core cable is used in the existing installation,
follow the instructions in section 3.6.1 New installations.

TMO3 0437 5104

TMO2 8842 0904



3.7 Modes

Grundfos E-pumps are set and controlled according to operating
and control modes.

3.7.1 Overview of modes

Operating modes Normal

— Stop — Min. — Max.

Control modes Uncontrolled —  Controlled
Constant Constant
curve pressure’)

) For this control mode the pump is equipped with a pressure
sensor. The pump may also be equipped with a temperature
sensor in which case the description would be constant
temperature in control mode controlled.

3.7.2 Operating mode

When the operating mode is set to Normal, the control mode can
be set to controlled or uncontrolled. See section 3.7.3 Control
mode.

The other operating modes that can be selected are Stop, Min. or
Max.

« Stop: the pump has been stopped

e Min: the pump is operating at its minimum speed

* Max: the pump is operating at its maximum speed.
Figure 12 is a schematic illustration of min. and max. curves.

H

Max.

TMOO 5547 0995

Fig. 12 Min. and max. curves

The max. curve can for instance be used in connection with the
venting procedure during installation.

The min. curve can be used in periods in which a minimum flow is
required.

If the power supply to the pump is disconnected, the mode setting
will be stored.

The remote control R100 offers additional possibilities of setting
and status displays. See section 5.5 Setting by means of R100.

3.7.3 Control mode

Pumps without factory-fitted sensor
The pumps are factory-set to control mode uncontrolled.

In control mode uncontrolled, the pump will operate according to
the constant curve set, fig. 13.

H

Hiiiiiiil Q
:\ﬁ

Fig. 13 Pump in control mode uncontrolled (constant curve)

TMOO 7746 1304

3.7.4 Pumps with pressure sensor

The pump can be set to one of two control modes, i.e. controlled
and uncontrolled, fig. 14.

In control mode controlled, the pump will adjust its performance,
i.e. pump discharge pressure, to the desired setpoint for the
control parameter.

In control mode uncontrolled, the pump will operate according to
the constant curve set.

Controlled Uncontrolled

H

H
Hset
e
N ©
Q Q

Fig. 14 Pump in control mode controlled (constant pressure)
or uncontrolled (constant curve)

TMOO 7668 0404
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4. Control functions

4.1 Displays in general

In the following explanation of the functions, one or two displays
are shown.

One display

Pumps without or with factory-fitted sensor have the same
function.

Two displays

Pumps without or with factory-fitted pressure sensor have
different functions and factory settings.

4.2 Menu OPERATION

The first display in this menu is this:

4.2.1 Setpoint

Without sensor
(uncontrolled)

With pressure sensor
(controlled)

F  Setpoint set
= Actual setpoint
= Actual value

F  Setpoint set
* Actual setpoint
= Actual value

Set the setpoint in %. Set the desired pressure in

bar.

In control mode uncontrolled, the setpoint is set in % of the
maximum performance. The setting range will lie between the
min. and max. curves.

In control mode controlled, the setting range is equal to the
sensor measuring range.

If the pump is connected to an external setpoint signal, the value
in this display will be the maximum value of the external setpoint
signal. See section 4.8 External setpoint signal.

Setpoint and external signal

The setpoint cannot be set if the pump is controlled via external
signals (Stop, Min. curve or Max. curve). R100 will give this
warning: External control!

Check if the pump is stopped via terminals 2-3 (open circuit) or
set to min. or max. via terminals 1-3 (closed circuit).

See fig. 23.

Setpoint and bus communication

The setpoint cannot be set either if the pump is controlled from an
external control system via bus communication. R100 will give
this warning: Bus control!

To override bus communication, disconnect the bus connection.
See fig. 23.

10

4.2.2 Operating mode

Cperating mode

—

Set one of the following operating modes:
* Normal (duty)

« Stop
« Min.
*« Max.

The operating modes can be set without changing the setpoint
setting.

4.2.3 Fault indications

In E-pumps, faults may result in two types of indication: alarm or
warning.

An "alarm" fault will activate an alarm indication in R100 and
cause the pump to change operating mode, typically to stop.
However, for some faults resulting in alarm, the pump is set to
continue operating even if there is an alarm.

A "warning" fault will activate a warning indication in R100, but
the pump will not change operating or control mode.

1
_\ ’_ The indication, Warning, only applies to three-phase
A /A bumps.

Alarm

In case of alarm, the cause will appear in this display.
Possible causes:

* No alarm indication

* Too high motor temperature

* Undervoltage

* Mains voltage asymmetry (20-30 hp)
* Overvoltage

* Too many restarts (after faults)

» Overload

* Underload

« Sensor signal outside signal range

« Setpoint signal outside signal range
» External fault

* Duty/standby, Communication fault

e Dry running

« Other fault.

If the pump has been set up to manual restart, an alarm indication
can be reset in this display if the cause of the fault has
disappeared.



Warning (only three-phase pumps)

In case of warning, the cause will appear in this display.
Possible causes:

* No warning indication.

« Sensor signal outside signal range.

* Relubricate motor bearings, see section 7.2 Relubrication of
motor bearings.

* Replace motor bearings, see section 7.3 Replacement of
motor bearings.

* Replace varistor, see section 7.4 Replacement of varistor
(only 20-30 hp).

A warning indication will disappear automatically once the fault

has been remedied.

4.2.4 Fault log

For both fault types, alarm and warning, the R100 has a log
function.

Alarm log

In case of "alarm" faults, the last five alarm indications will appear
in the alarm log. "Alarm log 1" shows the latest fault, "Alarm log 2"
shows the latest fault but one, etc.

The example above gives this information:

« the alarm indication Undervoltage

» the fault code (73)

* the number of minutes the pump has been connected to the
power supply after the fault occurred, 8 min.

Warning log

A0min

In case of "warning" faults, the last five warning indications will
appear in the warning log. "Warning log 1" shows the latest fault,
"Warning log 2" shows the latest fault but one, etc.

The example above gives this information:
« the warning indication Relubricate motor bearings
» the fault code (240)

* the number of minutes the pump has been connected to the
power supply since the fault occurred, 30 min.

4.3 Menu STATUS

The displays appearing in this menu are status displays only. It is
not possible to change or set values.

The displayed values are the values that applied when the last
communication between the pump and the R100 took place. If a
status value is to be updated, point the R100 at the control panel
and press "OK". If a parameter, e.g. speed, should be called up
continuously, press "OK" constantly during the period in which the
parameter in question should be monitored.

The tolerance of the displayed value is stated under each display.
The tolerances are stated as a guide in % of the maximum values
of the parameters.

4.3.1 Actual setpoint

Without sensor
(uncontrolled)

With pressure sensor
(controlled)

ctual setpoint
3.0 bar

sternal setpaint
100 3

Tolerance: = 2 %. Tolerance: = 2 %.

This display shows the actual setpoint and the external setpointin
% of the range from minimum value to the setpoint set. See
section 4.8 External setpoint signal.

4.3.2 Operating mode

Cperating mode

From

This display shows the actual operating mode (Normal (duty),
Stop, Min., or Max.). Furthermore, it shows where this operating
mode was selected (R100, Pump, Bus, External or Stop func.).
For further details about the stop function (Stop func.), see
section 4.4.8 Stop function.

4.3.3 Actual value

Without sensor
(uncontrolled)

With pressure sensor
(controlled)

Bctual walue

[ -] 3.0 bar

This display shows the value actually measured by a connected
sensor.

If no sensor is connected to the pump, "-" will appear in the
display.

11
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4.3.4 Speed

1

1200 min~

Tolerance: + 5 %
The actual pump speed will appear in this display.

4.3.5 Power input and power consumption

Fower input

Fower consumption

Tolerance: + 10 %

This display shows the actual pump input power from the power
supply. The power is displayed in W or kW.

The pump power consumption can also be read from this display.
The value of power consumption is an accumulated value
calculated from the pump’s birth and it cannot be reset.

4.3.6 Operating hours

Uperating hours

Tolerance: £ 2 %

The value of operating hours is an accumulated value and cannot
be reset.

4.3.7 Lubrication status of motor bearings (only 20-30 hp)

Eearings relubricated

This display shows how many times the motor bearings have
been relubricated and when to replace the motor bearings.
When the motor bearings have been relubricated, confirm this
action in the INSTALLATION menu. See section

4.4.14 Confirming relubrication/replacement of motor bearings
(only three-phase pumps). When relubrication is confirmed, the
figure in the above display will be increased by one.

12

4.3.8 Time till relubrication of motor bearings

Felubrizate
motar bearings

This display shows when to relubricate the motor bearings. The
controller monitors the operating pattern of the pump and
calculates the period between bearing relubrications. If the
operating pattern changes, the calculated time till relubrication
may change as well.

The displayable values are these:
* in2years

* in1year

* in 6 months

* in 3 months

* in 1 month

* in 1 week

* Now!

4.3.9 Time till replacement of motor bearings

When the motor bearings have been relubricated a prescribed
number of times stored in the controller, the display in section
4.3.8 Time till relubrication of motor bearings will be replaced by
the display below.

Feplace
maotor bearings

This display shows when to replace the motor bearings. The
controller monitors the operating pattern of the pump and
calculates the period between bearing replacements.

The displayable values are these:
* in2years

e in1year

* in 6 months

* in 3 months

* in 1 month

* in 1 week

* Now!



4.4 Menu INSTALLATION
4.4.1 Control mode

Without sensor
(uncontrolled)

With pressure sensor
(controlled)

Controlled

Urcontralled

Select one of the following Select one of the following
control modes (see fig. 14): control modes (see fig. 14):

« Controlled * Controlled
* Uncontrolled. * Uncontrolled.

1., Ifthe pump is connected to a bus, the control mode
—O— cannot be selected via the R100. See section
/(N 4.9 Bus signal.

4.4.2 Controller

E-pumps have a factory default setting of gain (K;) and integral
time (T;). However, if the factory setting is not the optimum
setting, the gain and the integral time can be changed in the
display below.

Contraller

< IEH |
i 05 E

* The gain (K;) can be set within the range from 0.1 to 20.

» The integral time (Ti) can be set within the range from 0.1 to
3600 s. If 3600 s is selected, the controller will function as a P
controller.

» Furthermore, it is possible to set the controller to inverse
control, meaning that if the setpoint is increased, the speed
will be reduced. In the case of inverse control, the gain (Kp)
must be set within the range from -0.1 to -20.

Guidelines for setting of Pl controller
The tables below show the recommended controller settings:

Kp
Constant T
temperature Heating Cooling i
system” systemz)
t } 0.5 -0.5 10 + 5L2
— 4
e el 5.7
% t 0.5 -0.5 30 + 5L2

D In heating systems, an increase in pump performance results
in a rise in temperature at the sensor.

2 In cooling systems, an increase in pump performance results

in a drop in temperature at the sensor.

L2: distance in meters between heat exchanger and sensor.

Constant differential
Ko T;
pressure
0.5 0.5
L1<5m:0.5
0.5 L1>5m:3
L1>10m:5

Constant differential
K T;
temperature P
-0.5 10 + 5L2
L2: Distance [m] between heat exchanger and sensor.

Constant flow rate Ko T;
0.5 0.5

Ko T;
0.5 0.5
0.5 0.5

Ko T;

T ! -20 0

3 ? 20 0

L1: distance in meters between pump and sensor.

General rules of thumb
If the controller is too slow-reacting, increase the gain.

If the controller is hunting or unstable, dampen the system by
reducing the gain or increasing the integral time.

13
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How to set the Pl controller

For most applications, the factory setting of the controller
constants K, and T; will ensure optimum pump operation.
However, in some applications an adjustment of the controller
may be needed.

Proceed as follows:

1. Increase the gain (K;) until the motor becomes unstable.
Instability can be seen by observing if the measured value
starts to fluctuate. Furthermore, instability is audible as the
motor starts hunting up and down.

Some systems, such as temperature controls, are slow-
reacting, meaning that it may be several minutes before the
motor becomes unstable.

2. Set the gain (K,) to half of the value which made the motor
unstable. This is the correct setting of the gain.

3. Reduce the integral time (T;) until the motor becomes
unstable.

4. Set the integral time (T;) to twice the value which made the
motor unstable. This is the correct setting of the integral time.

General rules of thumb:

* If the controller is too slow-reacting, increase Kp,.

+ If the controller is hunting or unstable, dampen the system by
reducing K, or increasing T;.

4.4.3 External setpoint

Enternal setpaoint

e

The input for external setpoint signal can be set to different signal
types.

Select one of the following types:

- 0-10V
« 0-20 mA
* 4-20 mA

* Not active.

If Not active is selected, the setpoint set by means of the R100 or
on the control panel will apply.

If one of the signal types is selected, the actual setpoint is
influenced by the signal connected to the external setpoint input.
See section 4.8 External setpoint signal

14

4.4.4 Signal relay
Pumps of 20-30 hp have two signal relays. Signal relay 1 is
factory set to Alarm and signal relay 2 to Warning.

In one of the displays below, select in which one of three or six
operating situations the signal relay should be activated.

. L]
Blarm
=

* Ready * Ready

* Alarm * Alarm

* Operation * Operation

*  Pump running *  Pump running
*  Warning *  Warning

* Relubricate. * Relubricate.

Fault and Alarm cover faults resulting in Alarm.
1., Warning covers faults resulting in Warning.
—O— Relubricate covers only that one individual event. For
/(N distinction between alarm and warning, see section
= 4.2.3 Fault indications.

For further information, see section 4.11 Indicator lights and
signal relay.

4.4.5 Buttons on pump

The operating buttons ® and ® on the control panel can be set
to these values:

* Active
* Not active.

When set to Not active (locked), the buttons do not function. Set
the buttons to Not active if the pump should be controlled via an
external control system.

4.4.6 Pump number

Mumber

[

A number between 1 and 64 can be allocated to the pump. In the
case of bus communication, a number must be allocated to each

pump.



4.4.7 Digital inputs

The digital inputs of the pump can be set to different functions.
Select one of the following functions:

*  Min. (min. curve)

* Max. (max. curve)

» External fault

* Flow switch

* Dry running (from external sensor) (only three-phase pumps).

The selected function is activated by closing the contact between
terminals 1 and 9, 1 and 10 or 1 and 11.

See also section 4.7 Digital input.

Min.:

When the input is activated, the pump will operate according to
the min. curve.

Max.:

When the input is activated, the pump will operate according to
the max. curve.

External fault:

When the input is activated, a timer will be started. If the input is
activated for more than 5 seconds, the pump will be stopped and
a fault will be indicated. If the input is deactivated for more than 5
seconds, the fault condition will cease and the pump can only be
restarted manually by resetting the fault indication.

Flow switch:

When this function is selected, the pump will be stopped when a
connected flow switch detects low flow.

It is only possible to use this function if the pump is connected to
a pressure sensor.

If the input is activated for more than 5 seconds, the stop function
incorporated in the pump will take over. See section 4.4.8 Stop
function.

Dry running

When this function is selected, lack of inlet pressure or water
shortage can be detected. This requires the use of an accessory,
such as these:

+ a Grundfos Ligtec® dry-running sensor

* a pressure switch installed on the suction side of a pump

» afloat switch installed on the suction side of a pump.

When lack of inlet pressure or water shortage (Dry running) is
detected, the pump will be stopped. The pump cannot restart as
long as the input is activated.

4.4.8 Stop function

The stop function can be set to these values:
» Active
* Not active.

When the stop function is active, the pump will be stopped at very
low flows. The controller will stop the pump to protect the pump
as follows:

« avoid unnecessary heating of the pumped liquid
» reduce wear of the shaft seals
* reduce noise from operation.

H

A

Stop pressure
Hil/
Start pressure

Y

TMO0O0 7744 1896

)

Fig. 15 Difference between start and stop pressures (AH)

AH is factory-set to 10 % of actual setpoint.

AH can be set within the range from 5 % to 30 % of actual

setpoint.

Low flow can be detected in two different ways:

1. A built-in "low-flow detection function" which functions if the
digital input is not set up for flow switch.

2. A flow switch connected to the digital input.

1. Low-flow detection function

The pump will check the flow regularly by reducing the speed for
a short time. If there is no or only a small change in pressure, this
means that there is low flow. The speed will be increased until the
stop pressure (actual setpoint + 0.5 x AH) is reached and the
pump will stop. When the pressure has fallen to the start pressure
(actual setpoint - 0.5 x AH), the pump will restart.

When restarting, the pumps will react differently according to
pump type:

Three-phase pumps

1. If the flow is higher than the low-flow limit, the pump will return
to continuous operation at constant pressure.

2. If the flow is still lower than the low-flow limit, the pump will
continue in start/stop operation. It will continue in start/stop
operation until the flow is higher than the low-flow limit; when
the flow is higher than the low-flow limit, the pump will return
to continuous operation.

15
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2. Flow switch

When the digital input is activated for more than 5 seconds
because there is low flow, the speed will be increased until the
stop pressure (actual setpoint + 0.5 x AH) is reached, and the
pump will stop. When the pressure has fallen to start pressure,
the pump will start again. If there is still no flow, the pump will
quickly reach stop pressure and stop. If there is flow, the pump
will continue operating according to the setpoint.

Operating conditions for the stop function

It is only possible to use the stop function if the system
incorporates a pressure sensor, a non-return valve and a
diaphragm tank.

The non-return valve must always be installed before
the pressure sensor. See fig. 16 and 17.
([
Diaphragm tank
Pressure sensor
52
( \“
Pump S
Non-return [= é
valve = 3
8
=
=
Fig. 16 Position of the non-return valve and pressure sensor in
system with suction lift operation
Diaphragm tank
~
3
3
3
8
Pump  Non-return valve Z

Fig. 17 Position of the non-return valve and pressure sensor in
system with positive inlet pressure

Diaphragm tank

The stop function requires a diaphragm tank of a certain minimum
size. The tank must be installed immediately after the pump and
the precharge pressure must be 0.7 x actual setpoint.

Recommended diaphragm tank size:

Rated flow of pump Typical diaphragm

[gpm (m3h)] CRE pump tphiad
0-26 (0 - 5.9) 1s,1, 3 2(7.6)
27-105 (6.1 - 23.8) 5,10, 15 4.4 (16.7)
106-176 (24.2 - 40) 20, 32 14 (53.0)
177-308 (40.2 - 70.0) 45 34 (128.7)
309-440 (70.2 - 99.9) 64, 90 62 (234.7)
441-750 (100-170) 120, 150 86 (325.5)

If a diaphragm tank of the above size is installed in the system,
the factory setting of AH is the correct setting.

If the tank installed is too small, the pump will start and stop too
often. This can be remedied by increasing AH.

16

4.4.9 Flow limit for the stop function

Ny

Flaw limit

— Flow limit for the stop function only works if the
system is not set up for flow switch.

In order to set at which flow rate the system is to go from
continuous operation at constant pressure to start/stop operation,
select among these four values of which three are preconfigured
flow limits:

* Low

* Normal
» High

e Custom.

The default setting of the pump is Normal, representing approx.
10 % of the rated flow rate of the pump.

If a lower flow limit than normal is desired or the tank size is
smaller than recommended, select Low.

If a higher flow than normal is wanted or a large tank is used, set
the limit to High.

The value Custom can be seen in R100 but it can only be set by
means of the PC Tool E-products. Custom is for customized set-
up and optimizing to the process.

HA

AHI:
—_—

1
|
|

il
1
|
'
'
|
1
|

Low / \ Q
Normal High

Fig. 18 Three preconfigured flow limits, Low, Normal and High

TMO03 9060 3307



4.4.10 Sensor

Without sensor
(uncontrolled)

With pressure sensor
(controlled)

The setting of the sensor is only relevant in the case of controlled

operation.
Select among the following values:

Sensor output signal
0-10 V

0-20 mA

4-20 mA.

Unit of measurement of sensor:
bar, mbar, m, kPa, psi, ft, m3/h, m3/s, I/s, gpm, °C, °F, %,
Sensor measuring range.

4.4.11 Duty/standby

The duty/standby function applies to two pumps connected in
parallel and controlled via GENIbus.

The duty/standby function can be set to these values:

Active
Not active.

When the function is set to Active, the following applies:

Only one pump is running at a time.

The stopped pump (standby) will automatically be cut in if the
running pump (duty) has a fault. A fault will be indicated.
Changeover between the duty pump and the standby pump
will take place every 24 hours.

Activate the duty/standby function as follows:

1.

Install and prime the two pumps according to the installation
and operating instructions supplied with the pumps.

. Check that the power supply is connected to the first pump

according to the installation and operating instructions.

Use Grundfos R100 to set the duty/standby to Not active in
the installation menu.

. Use Grundfos R100 to set the Operating mode to Stop in the

operation menu.

Use Grundfos R100 to set the other displays as required for
the pump application (such as setpoint).

. Disconnect the power supply to both pumps.

7.

10.

1.

12.

Installation of the AYB cable (91125604):

a. Remove the plug from each MLE terminal box with a flat
head screw driver. See fig. 19.

b. Screw a new cable gland into each MLE terminal box with a
crescent wrench. See fig. 19.

c. Loosen the new cable gland caps and push the cable ends
through the cable glands and into MLE motors.

d. Remove the AYB connector plug from the first MLE motor.
See fig. 20.

e. Connect the black wire to the A terminal of the AYB
connector plug.

f. Connect the orange wire to the Y terminal of the AYB
connector plug.

g. Connect the red wire to the B terminal of the AYB connector
plug.

h. Reconnect the AYB connector plug to the first MLE motor.
i. Tighten the cable gland cap to secure the cable. See fig. 19.
j. Repeat steps d to i for the second MLE motor.

. Connect the power supply to the two pumps according to the

installation and operation instructions.

Use Grundfos R100 to check that the Operating mode is set to
Normal in the operation menu of the second pump.

Use Grundfos R100 to set the other displays as required for
the pump application (such as Setpoint).

Use Grundfos R100 to set the duty/standby to Active in the
installation menu of the second pump. Please note the second
pump will search for the first pump and automatically set the
duty/standby to Active in the installation menu.

The second pump will operate for the first 24 hours. The two
pumps will then alternate operation every 24 hours.

TMO5 1626 3311

Plug (S x
Cable gland

Fig. 19 Removing the plug and connecting cable gland to the
terminal box
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TMO5 2985 0812

Fig. 20 AYB connector plug

4.4.12 Operating range

Cperating range

How to set the operating range:

» Set the min. curve within the range from max. curve to 12 % of
maximum performance. The pump is factory-set to 24 % of
maximum performance.

« Set the max. curve within the range from maximum
performance (100 %) to min. curve.

The area between the min. and max. curves is the operating

range.

H)

100 %
Max. curve

3

Min. curve ®

~

12 % N

NS

= 8

Q =

Fig. 21 Setting of the min. and max. curves in % of maximum

performance
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4.4.13 Motor bearing monitoring (only three-phase pumps)

Mator bearing
mionitaring

The motor bearing monitoring function can be set to these values:
» Active
* Not active.

When the function is set to Active, a counter in the controller will
start counting the mileage of the bearings. See section
4.3.7 Lubrication status of motor bearings (only 20-30 hp).

N

4.4.14 Confirming relubrication/replacement of motor
bearings (only three-phase pumps)

— The counter will continue counting even if the
function is switched to Not active, but a warning
will not be given when it is time for relubrication.

— When the function is switched to Active again,
the accumulated mileage will again be used to
calculate the relubrication time.

Mator bearings

This function can be set to these values:

* Relubricated (only 20-30 hp)

* Replaced

* Nothing done.

When the bearing monitoring function is Active, the controller will
give a warning indication when the motor bearings are due to be
relubricated or replaced. See section 4.2.3 Fault indications.
When the motor bearings have been relubricated or replaced,
confirm this action in the above display by pressing OK.

1
_\ ’_ Relubricated cannot be selected for a period of time
AA after confirming relubrication.

4.4.15 Standstill heating (only three-phase pumps)

Standstill heating

The standstill heating function can be set to these values:
» Active
* Not active.

When the function is set to Active, an AC voltage will be applied
to the motor windings. The applied voltage will ensure that
sufficient heat is generated to avoid condensation in the motor.



4.5 Typical display settings for constant-pressure E-pumps
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4.6 Typical display settings for analog-input E-pumps
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Fig. 23 Menu overview
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4.7 Digital input

By means of the R100, one of the following functions can be
selected for the digital input:

*  Normal duty

*  Min. curve

* Max. curve

+ External fault

*  Flow switch

* Dry running.

Functional diagram: Input for digital function

Digital function
(terminals 1 and 9) (terminals 9 and 10) (terminals 9 and 11)

H
Normal duty

Min. curve

Max. curve

External fault

delay'a_\ Flow switch

Dry running

B T I
o/I

4.8 External setpoint signal

The setpoint can be remote-set by connecting an analogue signal
transmitter to the input for the setpoint signal (terminal 4).

Setpoint ﬁ— Actual setpoint
External setpoint

Fig. 24 Actual setpoint as a product (multiplied value) of
setpoint and external setpoint

TMO03 8601 2007

Select the actual external signal, 0-10 V, 0-20 mA, 4-20 mA, via
the R100. See section 4.4.3 External setpoint.

If control mode uncontrolled is selected by means of the R100,
the pump can be controlled by any controller.

In control mode controlled, the setpoint can be set externally
within the range from the lower value of the sensor measuring
range to the setpoint set on the pump or by means of the R100.

Actual setpoint

_______ Sensor,x

Setpoint set by means of
control panel, R100 or PC Tool

E-products
Actual

setpoint

Sensoryin

<

o

External setpoint signal

ol

0 0V §
0 20 mA o
4 20 mA =

Fig. 25 Relation between the actual setpoint and the external
setpoint signal in control mode controlled

Example: At a sensor;, value of 0 psi, a setpoint set of 50 psi
and an external setpoint of 80 % (an 8 V analog signal to Terminal
4 if using an analog signal of 0-10 V), the actual setpoint will be
as follows:

Actual
setpoint

(setpoint - sensoryn) X %external setpoint + S€NSOMNyjn

(50-0)x80% +0
40 psi

In control mode uncontrolled, the setpoint can be set externally
within the range from the min. curve to the setpoint set on the
pump or by means of the R100. Typically the setpoint is set to
100 % when the control mode is uncontrolled (see section

4.6 Typical display settings for analog-input E-pumps).

Actual setpoint

Setpoint set by means of
control panel, R100 or PC Tool

E-products
Actual

setpoint

Mmcurve

<

o

External setpoint signal f

0 10V 3
0 20 mA N
4 20 mA =

Fig. 26 Relation between the actual setpoint and the external
setpoint signal in control mode uncontrolled
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4.9 Bus signal

The pump supports serial communication via an RS-485 input.
The communication is carried out according to Grundfos bus
protocol, GENIbus protocol, and enables connection to a building
management system or another external control system.
Operating parameters, such as setpoint, operating mode, etc. can
be remote-set via the bus signal. At the same time, the pump can
provide status information about important parameters, such as
actual value of control parameter, input power, fault indications,

etc.

Contact Grundfos for further details.

4

Fig. 27 Position of indicator lights

Besides, the pump incorporates an output for a potential-free
signal via an internal relay.
For signal relay output values, see section 4.4.4 Signal relay.

22

N

Green Red

1
_\ ’_ If a bus signal is used, the number of settings
available via the R100 will be reduced.

TMO2 8513 0304

4.10 Other bus standards

Grundfos offers various bus solutions with communication
according to other standards.

Contact Grundfos for further details.

4.11 Indicator lights and signal relay

The operating condition of the pump is indicated by the green and
red indicator lights fitted on the pump control panel and inside the
terminal box. See fig. 27.

TMO02 9036 4404
TMO3 9063 3307



The functions of the two indicator lights and the signal relay are as shown in the following table:

Indicator lights

Signal relay activated during:

Operation

Fault (red) (green)

Fault/Alarm,
Warning and
Relubricate

Operating

Ready

Pump
running

Description

/r
off off

f\1
f\1

(@]
4
o
o

(o]
P4
o
o

C NONC

The power supply has been switched off.

Permanently
on

Off

C NONC

5

O
z
O
z
¢}

5

(@)
z
O
z
¢}

C NONC

The pump is operating.

Permanently

Off on |

/5

(@]
z
o
O

5

o
z
o
O

The pump is stopped by the stop
function.

Off Flashing

C NONC

—\

5

C NONC

(@)
z
[}
z
¢}

The pump has been set to stop.

Permanently
on

Off

C NONC

—
=

C NONC

C NONC

C NONC

The pump has stopped because of a
Fault/Alarm or is running with a Warning
or Relubricate indication.

If the pump was stopped, restarting will
be attempted (it may be necessary to
restart the pump by resetting the Fault
indication).

If the cause is "external fault", the pump
must be restarted manually by resetting
the Fault indication.

Permanently Permanently
on on
C NONC

C NONC

C NONC

C NONC

The pump is operating, but it has or has
had a Fault/Alarm allowing the pump to
continue operation or it is operating with
a Warning or Relubricate indication.

If the cause is "sensor signal outside
signal range", the pump will continue
operating according to the 70 % curve
and the fault indication cannot be reset
until the signal is inside the signal range.
If the cause is "setpoint signal outside
signal range", the pump will continue
operating according to the min. curve and
the fault indication cannot be reset until
the signal is inside the signal range.

Permanently

on Flashing

C NONC

C NONC

C NONC

C NONC

The pump has been set to stop, but it has
been stopped because of a Fault.

Resetting of fault indication

A fault indication can be reset in one of the following ways:
+ Briefly press the button ® or @ on the pump. This will not

change the setting of the pump.

A fault indication cannot be reset by means of ® or @ if the

buttons have been locked.

» Switch off the power supply until the indicator lights are off.
» Switch the external start/stop input off and then on again.

» Use the R100. See section, 4.2.3 Fault indications.

When the R100 communicates with the pump, the red indicator

light will flash rapidly.
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5. Setting the product
5.1 Factory setting

5.1.1 Pumps without factory-fitted sensor

The pumps have been factory-set to control mode uncontrolled.
The setpoint value corresponds to 100 % of the maximum pump
performance (see data sheet for the pump).

5.1.2 Pumps with pressure sensor

The pumps have been factory-set to control mode controlled. The
setpoint value corresponds to 50 % of the sensor measuring
range (see sensor nameplate).

5.2 Setting by means of control panel

The pump control panel, see fig. 28, incorporates the following
buttons and indicator lights:

+ Buttons, ® and @, for setpoint setting.

« Light fields, yellow, for indication of setpoint.

« Indicator lights, green (operation) and red (fault).

I ___— Buttons
Light fields — .

Indicator lights

TMO02 8513 0304

Fig. 28 Control panel, three-phase pumps, 20-30 hp
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5.3 Setting of operating mode
Settings available:

* Normal
« Stop
* Min.
* Max.

Start/stop of pump

Start the pump by continuously pressing ® until the desired
setpoint is indicated. This is operating mode Normal.

Stop the pump by continuously pressing @ until none of the light
fields are activated and the green indicator light flashes.

Setting to Min.

Press @ continuously to change to the min. curve of the pump
(bottom light field flashes). When the bottom light field is on,
press @ for 3 seconds until the light field starts flashing.

To return to uncontrolled or controlled operation, press ®
continuously until the desired setpoint is indicated.

H

TMOO 7346 1304

Fig. 29 Min. curve duty

Setting to Max.

Press @® continuously to change to the max. curve of the pump
(top light field flashes). When the top light field is on, press ® for
3 seconds until the light field starts flashing.

To return to uncontrolled or controlled operation, press @
continuously until the desired setpoint is indicated.

H /E_M;E(_

TMOO 7345 1304

Fig. 30 Max. curve duty



5.4 Setpoint setting
Set the desired setpoint by pressing the button ® or ®@.

The light fields on the control panel will indicate the setpoint set.
See examples in the following sections: 5.4.1 Pump in control
mode controlled (pressure control) and 5.4.2 Pump in control
mode uncontrolled.

5.4.1 Pump in control mode controlled (pressure control)

Example

Figure 31 shows that the light fields 5 and 6 are activated,
indicating a desired setpoint of 3 bar. The setting range is equal
to the sensor measuring range (see sensor nameplate).

[bar]
6 e 5

}
®© 1T_ ==,
© 1T =7
'

[V -

Fig. 31 Setpoint set to 3 bar, pressure control

5.4.2 Pump in control mode uncontrolled

Example

In control mode uncontrolled, the pump performance is set within
the range from min. to max. curve. See fig. 32.

H

-
— .

,
3 —
—-
I

>

Fig. 32 Pump performance setting, control mode uncontrolled

TMOO 7743 0904
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MO0 7746 1304

5.5 Setting by means of R100

The pump is designed for wireless communication with Grundfos
remote control R100.

TMO2 0936 0501

Fig. 33 R100 communicating with the pump via infra-red light

During communication, the R100 must be pointed at the control
panel. When the R100 communicates with the pump, the red
indicator light will flash rapidly. Keep pointing the R100 at the
control panel until the red LED diode stops flashing.

The R100 offers setting and status displays for the pump.
The displays are divided into four parallel menus (see fig. 22):
0. GENERAL (see operating instructions for the R100)

1. OPERATION

2. STATUS

3. INSTALLATION

The figure above each individual display in fig. 22 refers to the
section in which the display is described.
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Fig. 34 Menu overview
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5.6 Grundfos GO
The pump is designed for wireless radio or infrared
communication with Grundfos GO.

Grundfos GO enables setting of functions and gives access to
status overviews, technical product information and actual
operating parameters.

Grundfos GO offers the following mobile interfaces (Ml).

o
0
o
8@

)
)
L
TMO06 6256 0916

Fig. 35 Grundfos GO communicating with the pump via radio
or infrared connection (IR)

Dashboard

TMO5 5609 3912

Fig. 36 Example of dashboard

Pos. Description

Grundfos MI 204:
Add-on module enabling radio or infrared
communication. You can use MI 204 in conjunction

1 with an Apple iPhone or iPod with Lightning connector,
such as fifth generation or later iPhone or iPod.
MI 204 is also available together with an Apple iPod
touch and a cover.

Grundfos MI 301:
Separate module enabling radio or infrared

2 communication. You can use the module in
conjunction with an Android or iOS-based smart
device with Bluetooth connection.

5.6.1 Communication
When Grundfos GO Remote communicates with the pump, the
indicator light in the middle of the Grundfos Eye will flash green.

Communication must be established using one of these
communication types:

* radio communication
* infrared communication.

Radio communication

Radio communication can take place at distances up to 30
meters. It is necessary to enable communication by pressing
or QK on the pump control panel.

Infrared communication

When communicating via infrared light, Grundfos GO Remote
must be pointed at the pump control panel.

5.6.2 Navigation
Navigation can be done from the dashboard. See fig. 36.

Pos. Description Action
This text appears when Grundfos
GO Remote app has connected to

1 Connection an Ml 201, MI 202 or MI 301.

indicator If the hardware is not connected, it
will not be possible to communicate
with a Grundfos product.

2 Back button Returns to the previous display.
Product Provides technical information about
information the product.

Name of the product communicating

4 Product name with Grundfos GO Remote.

5 Alarms and Shows alarms and warnings.
warnings

6 Grundfos Eye Shows the operating condition of the

product.

7 Primary status Shows the primary status value.
value

8 Secondary Shows the secondary status value.
status value

Shows by which interface the

9 Control source ;

product is controlled.

10 Control mode Shows the control mode of the

product.

11 Actual setpoint Shows the actual setpoint value.
value

12 Operating mode Shows the operating mode.

13 Show menu Gives access to other menus.

14  Stop Stops the product.

Tool bar
The help function describes the
15 Help menus making it easy for the user to
change settings, etc.
Gives access to installation and
16 Documentation  operating instructions and quick
guides.
Enables the creation of user-defined

17  Report

reports.
18 Update Enables update of Grundfos GO

Remote app.
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5.7 Setting by means of PC Tool E-products

Special setup requirements differing from the settings available
via the R100 require the use of Grundfos PC Tool E-products.
This again requires the assistance of a Grundfos service
technician or engineer. Contact your local Grundfos company for
more information.

5.8 Priority of settings

The priority of settings depends on two factors:
1. control source
2. settings.

1. Control source

Control panel

R100

External signals
(external setpoint signal, digital inputs, etc.).

Communication from another control system via
bus

5.8.1 2. Settings

» Operating mode Stop

» Operating mode Max. (Max. curve)
» Operating mode Min. (Min. curve)
» Setpoint setting.

An E-pump can be controlled by different control sources at the
same time, and each of these sources can be set differently.
Consequently, it is necessary to set an order of priority of the
control sources and the settings.

A ., Iftwo or more settings are activated at the same
—O— time, the pump will operate according to the function
/S with the highest priority.

5.8.2 Priority of settings without bus communication

5.8.3 Priority of settings with bus communication

Priority Control panel E)_(ternal Bu§ )

or R100 signals communication

1 Stop

2 Max.

3 Stop Stop

4 Max.

5 Min.

6 Setpoint setting

Example: If the E-pump is operating according to a setpoint set
via bus communication, the control panel or R100 can set the E-
pump to operating mode Stop or Max., and the external signal
can only set the E-pump to operating mode Stop.

5.9 External forced-control signals

The pump has inputs for external signals for these forced-control
functions:

« Start/stop of pump
« Digital function.

5.9.1 Start/stop input

Functional diagram: Start/stop input:

Start/stop (terminals 2 and 3)

H

A\ Normal duty

Q

Stop

il

Priority = Control panel or R100 External signals

1 Stop

2 Max.

3 Stop

4 Max.

5 Min. Min.

6 Setpoint setting Setpoint setting

Example: If the E-pump has been set to operating mode Max.
(Max. frequency) via an external signal, such as digital input, the
control panel or R100 can only set the E-pump to operating mode
Stop.
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6. Taking the product out of operation
6.1 Emergency operation (only 20-30 hp)

DANGER
Electric Shock
Death or serious personal injury

— Never make any connections in the pump
terminal box unless all electric supply circuits
have been switched off for at least 5 minutes.

— Note for instance that the signal relay may be
connected to an external supply which is still
connected when the power supply is
disconnected.

If the pump is stopped and you cannot start the pump

immediately after normal remedies, the reason could be a faulty

frequency converter. If this is the case it is possible to maintain

emergency operation of the pump.

Before change over to emergency operation we recommend you

to:

» check that the power supply is OK

» check that control signals are working (start/stop signals)

* check that all alarms are reset

* make a resistance test on the motor windings (disconnect the
motor leads from the terminal box).

If the pump remains stopped it is possible that the frequency

converter is faulty.

To establish emergency operation proceed as follows:

1. Disconnect the three power supply leads, L1, L2, L3, from the
terminal box, but leave the protective ground lead(s) in
position on the PE terminal(s).

TMO3 8607 2007

2. Disconnect the motor supply leads, U/W1, V/U1, W/V1, from
the terminal box.

U F- L1
Ve | o2
W g ° |13

Fig. 37 How to switch an E-pump from normal operation to

emergency operation

Use the screws from the power supply terminals and the nuts

from the motor terminals.

TMO3 9120 3407

TMO04 0018 4807

TMO3 9121 3407
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4. Insulate the three leads from each other by means of
insulating tape or the like.

P e

TMO3 9122 3407

TMO3 9123 3407

DANGER
Electric Shock
Death or serious personal injury
— Do not bypass the frequency converter by

connecting the power supply leads to the U, V
and W terminals.

— This may cause hazardous situations for
personnel as the high voltage potential of the
power supply may be transferred to touchable
components in the terminal box.

Check the direction of rotation when starting up after
switching to emergency operation.
[ J

5. A motor starter is required.
6.2 Insulation resistance

20-30 hp

— Do not measure the insulation resistance of an
installation incorporating E-pumps using high
voltage megging equipment, as this may
damage the built-in electronics.

® — The motor leads can be disconnected

separately and the insulation resistance of the
motor windings can be tested.
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7. Servicing the product

7.1 Cleaning of the motor

Keep the motor cooling fins and fan blades clean to ensure
sufficient cooling of the motor and electronics.

7.2 Relubrication of motor bearings

20-30 hp pumps

The motor bearings are of the open type and must be relubricated
regularly. The motor bearings are prelubricated on delivery. The

built-in bearing monitoring function will give a warning indication
on the R100 when the motor bearings are due to be relubricated.

1., Before relubrication, remove the bottom plug in the
—O— motor flange and the plug in the bearing cover to
'=\ ensure that old and excess grease can escape.

When relubricating the first time, use the double quantity of
grease as the lubricating channel is still empty.

Quantity of grease

Frame size [ounces]
Drive end (DE) Non-drive end (NDE)
MLE 160 44 44
MLE 180 .51 .51

The recommended grease type is a polycarbamide-based
lubricating grease.

7.3 Replacement of motor bearings

20-30 hp motors have built-in bearing monitoring function which
will give a warning indication on the R100 when the motor
bearings are due to be replaced.

7.4 Replacement of varistor (only 20-30 hp)

The varistor protects the pump against voltage transients. If
voltage transients occur, the varistor will be worn over time and
need to be replaced. The more transients, the more quickly the
varistor will be worn. When it is time to replace the varistor, R100
and PC Tool E-products will indicate this as a warning.

A Grundfos technician is required for replacement of the varistor.
Contact your local Grundfos company for assistance.

7.5 Service parts and service kits

For further information on service parts and service kits, visit
www.grundfos.com, select country, select Grundfos Product
Center.



8. Technical data

8.1 Three-phase pumps, 20-30 hp

8.1.1 Supply voltage

3 x460-480 V - 10 %/+ 10 %, 50/60 Hz - 3 %/+ 3 %, PE.
Cable: Max. 10 mm?/ 8 AWG.

Use min. 158 °F (70 °C) copper conductors only.

Recommended fuse sizes

Motor size [hp] Max. [A]
20 36
25 43
30 51

Standard as well as quick-blow or slow-blow fuses may be used.
8.1.2 Overload protection

The overload protection of the E-motor has the same
characteristic as an ordinary motor protector. As an example, the
E-motor can stand an overload of 110 % of I,,, for 1 min.

8.1.3 Leakage current

Ground leakage current > 10 mA.

The leakage currents are measured in accordance with EN
61800-5-1.

8.1.4 Inputs/output

Start/stop

External potential-free contact.

Voltage: 5 VDC.

Current: < 5 mA.

Screened cable: 0.5 - 1.5 mm?2 / 28-16 AWG.
Digital

External potential-free contact.

Voltage: 5 VDC.

Current: < 5 mA.

Screened cable: 0.5 - 1.5 mm? / 28-16 AWG.

Setpoint signals

» Potentiometer
0-10 VDC, 10 kQ (via internal voltage supply).
Screened cable: 0.5 - 1.5 mm?2 / 28-16 AWG.
Maximum cable length: 328 ft.

» Voltage signal
0-10 VDC, R; > 50 kQ.
Tolerance: + 0 %/- 3 % at maximum voltage signal.
Screened cable: 0.5 - 1.5 mm? / 28-16 AWG.
Maximum cable length: 1640 ft.

* Current signal
DC 0-20 mA/4-20 mA, R; = 250 Q.
Tolerance: + 0 %/- 3 % at maximum current signal.
Screened cable: 0.5 - 1.5 mm? / 28-16 AWG.
Maximum cable length: 1640 ft.

Sensor signals

* Voltage signal
0-10 VDC, R; > 50 kQ (via internal voltage supply).
Tolerance: + 0 %/- 3 % at maximum voltage signal.
Screened cable: 0.5 - 1.5 mm? / 28-16 AWG.
Maximum cable length: 1640 ft.

» Current signal
DC 0-20 mA/4-20 mA, R; = 250 Q.
Tolerance: + 0 %/- 3 % at maximum current signal.
Screened cable: 0.5 - 1.5 mm? / 28-16 AWG.
Maximum cable length: 1640 ft.

Internal power supplies
» 10 V power supply for external potentiometer:
Max. load: 2.5 mA.
Short-circuit protected.
* 24V power supply for sensors:
Max. load: 40 mA.
Short-circuit protected.

Signal relay output

Potential-free changeover contact.

Maximum contact load: 250 VAC, 2 A, cos ¢ 0.3 - 1.
Minimum contact load: 5 VDC, 10 mA.

Screened cable: 0.5 - 2.5 mm?2 / 28-12 AWG.
Maximum cable length: 1640 ft.

Bus input

Grundfos bus protocol, GENIbus protocol, RS-485.
Screened 3-core cable: 0.2 - 1.5 mm? / 28-16 AWG.
Maximum cable length: 1640 ft.
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8.2 Other technical data
EMC (electromagnetic compatibility to EN 61800-3)

Motor Emission/immunity
[hp]
Emission:
The motors are category C3, corresponding to
CISPR11, group 2, class A, and may be installed in
industrial areas (second environment).
If equipped with an external Grundfos EMC filter, the
20 motors are category C2, corresponding to CISPR11,
25 group 1, class A, and may be installed in residential
30 areas (first environment).

residential areas, supplementary
measures may be required as the
[ motors may cause radio interference.

Motor sizes 25, and 30 hp comply with EN 61000-3-
12 provided that the short-circuit power at the

' When the motors are installed in

Enclosure class

* Three-phase pumps, 20-30 hp: IP55 (IEC 34-5)
Insulation class

F (IEC 85)

Ambient temperature

During operation:

*  Minimum: -4 °F (-20 °C)

*  Maximum: +104 °F (40 °C) without derating
During storage/transport:

* -13 °F (-25 °C) to +158 °F (70 °C) (20-30 hp)
Relative air humidity

Maximum 95 %.

Sound pressure level

Single-phase pump s:

< 70dB(A).

Sound pressure level

interface point between the user's electrical Motor Speed stated on Sound pressure
installation and the public power supply network is [hp] the nameplate level
greater than or equal to the values stated below. It is 20 70

the respo.n3|b|I.|ty of the installer or user to ensure, by 25 3400-3600 72
consultation with the power supply network operator,

if necessary, that the motor is connected to a power 30 78

supply with a short-circuit power greater than or
equal to these values:

Motor size Short-circuit power
[hp] [kVA]
20 -
25 2700
30 3000

1

_‘O’_ 20 hp motors do not comply with EN

AN 61000-3-12.
By installing an appropriate harmonic filter between
the motor and the power supply, the harmonic
current content will be reduced. In this way, the 20
hp motor will comply with EN 61000-3-12.
Immunity:
The motors fulfill the requirements for both the first
and second environment.

Contact Grundfos for further information.
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9. Disposing of the product

This product or parts of it must be disposed of in an
environmentally sound way:

1. Use the public or private waste collection service.

2. If this is not possible, contact the nearest Grundfos company

or service workshop.



Appendix

1. Installation in the USA and Canada

L., Inorder to retain the UL/cUL approval, follow these
—O— additional installation procedures. The UL approval is
/(>  according to UL508C.

1.1 Electrical connection

1.1.1 Conductors
Use minimum 140/167 °F (60/75 °C) copper conductors only.

1.1.2 Torques

Power terminals

Power terminal: 1.7 ft-lbs
Relay, M2.5: 0.4 ft-Ibs
Input control, M2:  0.15 ft-Ibs
1.1.3 Line reactors

Max. line reactor size must not exceed 2 mH.

1.1.4 Fuse size/circuit breaker

If a short circuit happens the pump can be used on a power
supply delivering not more than 5000 RMS symmetrical amperes,
480 V maximum.

Fuses

When the pump is protected by fuses they must be rated for 600
V. Maximum sizes are stated in table below.

Up to 10 hp use Class K5 UL Listed fuses. For 10 to 30 hp use
any class UL Listed fuse.

Circuit breaker

When the pump is protected by a circuit breaker, this must be
rated for a maximum voltage of 480 V. The circuit breaker must
be of the "Inverse time" type.

The interrupting rating (RMS symmetrical amperes) must not be
less than the values stated in table below.

USA - hp
2-pole 4-pole Fuse size Circuit breaker type/model

1 1 25 A 25 A/ Inverse time
1.5 1.5 25A 25 A/ Inverse time

2 2 25A 25 A/ Inverse time

3 3 25 A 25 A/ Inverse time

5 40 A 40 A/ Inverse time

7.5 - 40 A 40 A/ Inverse time
10 7.5 50 A 50 A/ Inverse time
15 15 80 A 80 A/ Inverse time
20 20 110 A 110 A/ Inverse time
25 25 125 A 125 A/ Inverse time
30 - 150 A 150 A/ Inverse time

1.1.5 Overload protection

Degree of overload protection provided internally by the drive, in
percent of full-load current: 102 %.

1.2 General considerations

For installation in humid environment and fluctuating
temperatures, it is recommended to keep the pump connected to
the power supply continuously. This will prevent moisture and
condensation build-up in the terminal box.

Start and stop must be done via the start/stop digital input
(terminal 2-3).

1.3 Outdoor installation

According to UL 778/C22.2 No 108-14 pumps that are intended
for outdoor use shall be marked enclosure type 3 and the product
shall be tested with rated surface temperature down to -31 °F (-
35 °C). The MLE enclosure is approved for type 3 or 4 and rated
surface temperature down to 32 °F (0 °C), thus only for indoor
use in UL 778/C22.2 No 108-14 pump applications. For ambient
temperature during operation, see section 8.2 Other technical
data.
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GRUNDFOS INSTRUCTIONS

Hydro MPC

Installation and operating instructions

Primary Option: HydroMPC-E with CRE-45 pumps
having integrated VFDs

Alternate Option: HydroMPC-EC with CR-45
pumps and panel mounted VFDs
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English (US) Installation and operating instructions

Original installation and operating instructions

These installation and operating instructions apply to the
Grundfos Hydro MPC pump system.

Sections 1-5 give the information necessary to be able to install
the product in a safe way.

Sections 6-16 give important information about the product as
well as information on service and fault finding.
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Read this document before you install the product.
Installation and operation must comply with local
regulations and accepted codes of good practice.

1. Limited Warranty

Products manufactured by GRUNDFOS PUMPS CORPORATION
(Grundfos) are warranted to the original user only to be free of
defects in material and workmanship for a period of 24 months
from date of installation, but not more than 30 months from date
of manufacture. Grundfos' liability under this warranty shall be
limited to repairing or replacing at Grundfos' option, without
charge, F.O.B. Grundfos' factory or authorized service station,
any product of Grundfos' manufacture. Grundfos will not be liable
for any costs of removal, installation, transportation, or any other
charges which may arise in connection with a warranty claim.
Products which are sold but not manufactured by Grundfos are
subject to the warranty provided by the manufacturer of said
products and not by Grundfos' warranty. Grundfos will not be
liable for damage or wear to products caused by abnormal
operating conditions, accident, abuse, misuse, unauthorized
alteration or repair, or if the product was not installed in
accordance with Grundfos' printed installation and operating
instructions.

To obtain service under this warranty, the defective product must
be returned to the distributor or dealer of Grundfos' products from
which it was purchased together with proof of purchase and
installation date, failure date, and supporting installation data.
Unless otherwise provided, the distributor or dealer will contact
Grundfos or an authorized service station for instructions. Any
defective product to be returned to Grundfos or a service station
must be sent freight prepaid; documentation supporting the
warranty claim and/or a Return Material Authorization must be
included if so instructed.

GRUNDFOS WILL NOT BE LIABLE FOR ANY INCIDENTAL OR
CONSEQUENTIAL DAMAGES, LOSSES, OR EXPENSES
ARISING FROM INSTALLATION, USE, OR ANY OTHER
CAUSES. THERE ARE NO EXPRESS OR IMPLIED
WARRANTIES, INCLUDING MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE, WHICH EXTEND BEYOND
THOSE WARRANTIES DESCRIBED OR REFERRED TO
ABOVE.

Some jurisdictions do not allow the exclusion or limitation of
incidental or consequential damages and some jurisdictions do
not allow limit actions on how long implied warranties may last.
Therefore, the above limitations or exclusions may not apply to
you. This warranty gives you specific legal rights and you may
also have other rights which vary from jurisdiction to jurisdiction.



2. Symbols used in this document

2.1 Warnings against hazards involving risk of death
or personal injury

DANGER

Indicates a hazardous situation which, if not avoided,
will result in death or serious personal injury.

WARNING

Indicates a hazardous situation which, if not avoided,
could result in death or serious personal injury.

CAUTION

Indicates a hazardous situation which, if not avoided,
could result in minor or moderate personal injury.

SIGNAL WORD

Description of hazard

Consequence of ignoring the warning.
- Action to avoid the hazard.

> BB P

2.2 Other important notes

A blue or grey circle with a white graphical symbol
indicates that an action must be taken.

A red or grey circle with a diagonal bar, possibly with
a black graphical symbol, indicates that an action
must not be taken or must be stopped.

If these instructions are not observed, it may result in
malfunction or damage to the equipment.

-0

Tips and advice that make the work easier.

N
e
A

3. Receiving the product

3.1 Transporting the product

Depending on the size, the pump system is delivered in an open
wooden box or wooden or cardboard box designed for transport
by forklift truck or a similar vehicle.

The forks of the forklift truck must be at least 6.6 ft (2 m) long.

I The Hydro MPC pump systems with CR 125 or CR
Y~ 155 pumps are secured by means of transport
-,O\- straps. Do not remove these transport straps until the
] pump system has been installed.

4. Installing the product

Before installing the product, check the following:
*  The pump system corresponds to the order.

* All visible parts are intact.

4.1 Location

Install the pump system in a well-ventilated room to ensure
sufficient cooling of the control cabinet and pumps.

Hydro MPC is only designed for indoor installation.
Do not expose the product to direct sunlight.
o

Place the pump system with a 3.3 ft (1 m) clearance in front and
on the two sides for inspection and removal.

4.2 Mechanical installation

4.2.1 Pipes

Arrows on the pump base show the direction of flow of water
through the pump.

The pipes connected to the pump system must be of adequate
size.

Connect the pipes to the manifolds of the pump system. Either
end can be used. Apply sealing compound to the unused end of
the manifold, and fit the screw cap. For manifolds with flanges, fit
a blanking flange with gasket.

To achieve optimum operation and minimize noise and vibration,
it may be necessary to consider vibration dampening of the pump
system.

Noise and vibration are generated by the rotations in the motor
and pump and by the flow in pipes and fittings. The effect on the
environment is subjective and depends on correct installation and
the state of the other parts of the system.

If pump systems are installed in blocks of flats or the first

consumer on the line is close to the pump system, we
recommend that you fit expansion joints on the inlet and outlet

pipes to prevent that vibrations are transmitted through the pipes.

!

TMO3 2154 3805

Fig. 1 Example showing the position of expansion joints, pipe
supports and machine shoes

Pos. Description

1 Expansion joint (and good location for isolating valves)

2 Pipe support

3 Machine shoe

English (US)
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Fig. 2 Example showing the position of expansion joints, pipe
supports and mounting bolts

3

TMO04 9900 0211

Pos. Description

Expansion joint (and good location for isolating valves)

2 Pipe support

Mounting bolt

Expansion joints, pipe supports and machine shoes

NS~
- = shown in figs. 1 and figs. 2, respectively, are not
/> included in a standard pump system.

Tighten all nuts before startup.

Fasten the pipes to parts of the building to ensure that they
cannot move or be twisted.

4.2.2 Foundation

We recommend that you install the pump system on a plane and
rigid concrete foundation which is heavy enough to provide
permanent support for the entire system. The foundation must be
capable of absorbing any vibration, normal strain or shock.

The weight of a concrete foundation must be 1.5
times the weight of the pump system.

# H M #
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Fig. 3 Foundation

The minimum height of the foundation, hy, is calculated as
follows:

Wpump X 1.5
Lt x Bf X Sconcrete

The density d of concrete is usually taken as 137 Ib/ft3 (2200 kg/
3
m®).

hf=

Variable Unit
h¢ ft
Wpump Ib
L¢ ft
Bt ft
Bconcrete |b/ft3

4.2.3 Vibration dampers

To prevent the transmission of vibrations to buildings, we
recommend that you isolate the pump system foundation from
building parts by means of vibration dampers.

The right damper varies from installation to installation, and a
wrong damper may increase the vibration level. Vibration
dampers must therefore be sized by the supplier. If the pump
system is installed on a base frame with vibration dampers,
always fit expansion joints on the manifolds. This is important to
prevent the pump system from "hanging" in the pipes.



4.2.4 Expansion joints

Fit expansion joints for these reasons:

+ to absorb expansions or contractions in the pipes caused by
changing liquid temperature

» to reduce mechanical strains in connection with pressure
surges in the pipes

» toisolate mechanical structure-borne noise in the pipes (only
rubber bellows expansion joints).

Do not install expansion joints to compensate for
inaccuracies in the pipes such as center
° displacement of flanges.

Fit expansion joints at a distance of minimum 1 to 1 1/2 times the
nominal flange diameter from the manifold on the inlet as well as
on the outlet side. This prevents the development of turbulence in
the expansion joints, resulting in better inlet conditions and a
minimum pressure loss on the pressure side.

TMO02 4981 1902 - TM02 4979 1902

Fig. 4 Examples of rubber bellows expansion joints without
and with limiting rods

Expansion joints with limiting rods can be used to minimize the
forces caused by the expansion joints. We always recommend
that you use expansion joints with limiting rods for flanges larger
than ANSI 4" (DN 100).

Anchor the pipes so that they do not stress the expansion joints
and the pump. Follow the supplier’s instructions and pass them
on to advisers or pipe installers.

4.2.5 Prefilling of diaphragm tank, if applicable

If a diaphragm tank is connected to the system, prefill the tank
with nitrogen to this pressure:

* 0.7 x the setpoint (Hydro MPC-E and F-systems)
* 0.9 x the setpoint (Hydro MPC-S systems).

' Use nitrogen to avoid corrosion.
[ ]

4.3 Electrical installation

CAUTION

Electric shock

Minor or moderate personal injury

- The electrical installation must be carried out by an
approved person in accordance with local
regulations and the relevant wiring diagram.

- Switch off the power supply and lock the main
switch with a padlock to ensure that the power
supply cannot be accidentally switched on.

* The electrical installation of the pump system must comply
with enclosure class UL type 3R.

+ Check that the power supply and frequency correspond to the
values stated on the nameplate.

* Make sure that the conductor cross-section meets the
specifications in the wiring diagram.

The connection of the electrical supply, transmitters
and external monitoring equipment must be carried
out by an authorized electrician in accordance with
the NEC, local regulations and the Hydro MPC wiring
diagram.

Ensure that the Hydro MPC controls and the pumps
are suitable for the electricity supply on which they
will be used. See section 74. Technical data. Please
read the wiring diagram carefully. According to the
NEC, if the motors cannot be seen from the control
panel, they must be fitted with a disconnect switch.

Any Hydro MPC that utilizes a variable frequency
drive (E, ED, ES, EF, EDF, F) must be connected to
an electrical supply with all phase lines electrically
symmetrical with respect to ground. Grundfos
recommend a four-wire wye electrical supply with
line impedance between 0.5 - 3 %. If a variable
frequency drive is connected to a delta transformer
or if line impedance is not within the recommended
0.5 - 3 %, the drive may not operate correctly and
may not provide optimum performance (excessive
faults, erratic behavior, or complete failure).
Grundfos does not recommend open delta power.
Ask your power company or electrician to determine
what type of electrical supply is present. Generator
supplied power must meet public utility power quality
standards.

English (US)
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5. Starting up the product

After having carried out the mechanical and electrical installation
described in sections 4.2 Mechanical installation and
4.3 Electrical installation, proceed as follows:

1.

o

Have a qualified person check for proper power supply and
plumbing connections. Make sure the main power is off.

. Check that the precharge pressure in the diaphragm tank is

0.7 times the required outlet pressure (setpoint). System
pressure must not be applied to the tank connection during
the tank precharge process. If water is supplied to the tank
from the system, close the tank valve and bleed off the
pressure in the tank before the pressurizing process.

Prime the system as follows:

"Flooded inlet system" (pumps are flooded at least as high as
the highest part of the pumps)

— Close all outlet manifold pump isolation valves.
— Open all inlet manifold pump isolation valves.
— Open the vent plug on all pumps.

— Leave the vents open until all air is removed from the pumps
and only water is flowing from the vents.

— Close the vent plug on all pumps

"Suction lift system" (the water source is below the pumps or
does not flood the pumps to the highest point on the pumps).

A foot valve must be placed on the inlet piping at the
water source (tank, etc).
[

and a priming line installed from outlet to inlet

' Check valves must be installed on inlet manifolds
manifold for proper installation.

— Close all outlet manifold pump isolation valves.
— Open all inlet manifold pump isolation valves.

— If there is a fill point above the highest point of the pumps,
you may fill the system from this point.

— If there is no fill point above the highest point of the pumps,
remove the large vent plug on each pump. Fill each pump
until the water is up to the vent plug.

— Replace the vent plugs.
Ensure all circuit breakers are in the "on" position.
Ensure the outlet manifold pump isolation valves are closed.

. Switch on the main power.

When the power is switched on the pumps may start
automatically.
[

7.

If this is the first time the system has been powered on, the

"Start-up wizard" may appear. Complete the "Start-up wizard"

and proceed to step 9. If the wizard does not appear, please

proceed to Step 8.

Run the "Start-up wizard" and perform the following:

— Move top line display to "Settings".If prompted for password,
enter "1234".

— Move down to "Functions, CU 352" and press [OK].

— Move down to "Run wizard again" and press [OK].

Vent the system by opening the vent plug on each pump (as in

Step 4, while the pump is running starting in step 18 of the

"Start-up wizard"). Venting with the pumps running ensures all

air is removed from the inlet piping. Do not run the system

with the outlet manifold pump isolation valves closed more

than five minutes to prevent over-heating of the pump liquid.

10. As the pumps stop, check the pump rotation. Repeat as

necessary.
N bl ;

_ _ For better visibility remove a coupling guard. If the
A A area is dark, a flashlight may be required.

CAUTION

Crushing of hands

Minor or moderate personal injury

- Do not touch the couplings while the pumps are
turning. Replace all coupling guards after the
rotation check.

- Disconnect the main power when removing and
replacing the coupling guards

If the rotation is incorrect on any three-phase pumps,
switch any 2 of the 3 power cables supplied to the
control panel (L1, L2, L3). If this does not correct the
rotation, contact Grundfos.

N
/(_;\

11. When you have vented the pumps and checked for correct

rotation, the Hydro MPC is now ready for operation. With the
outlet manifold isolation valves still closed, partially open each
pump outlet isolation valve to allow water to enter into the
outlet piping. Continue the process of filling the outlet piping
until the outlet piping pressure is approximately at the desired
setpoint pressure of the system.

12. Open pump outlet isolation valves completely. The system is

now ready for operation.

\, ! 4
—O— It may be necessary to clear alarms in the fault log.
PAWAS



Installation and startup notes
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5.1 Handling the product
The Hydro MPC pump systems with CR 125 or 155 pumps have
eyebolts in the base frame. See fig. 5.

During handling, the lifting point must always be above the center
of gravity of the pump system.

Each lifting strap must be at least 10ft (3 m) long.

TMO6 9993 3417

Fig. 5 Correct lifting of Hydro MPC XL

CAUTION

Overhead load

Minor or moderate personal injury
- When lifting the pump system, do not use the
eyebolts of the motors.

- Do not lift the pump system by the manifolds.
- Do not stand on the manifolds.

CAUTION

Crushing of feet

Minor or moderate personal injury
- When lifting the pump system, do not use the
eyebolts of the motors.

- Do not lift the pump system by the manifolds.
- Do not stand on the manifolds.

When lifting the pump system, only use suitable lifting equipment
that is in good condition and approved for the weight. The weight
is stated on the nameplate of the pump system.

125 or CR 155 pumps, as this may damage the

' Do not use chains for lifting pump systems with CR
motors.

5.2 Handling the product

Lift the pump systems with CM and CME pumps as shown in fig.
6.

During handling, the lifting point must always be above the center
of gravity of the pump system.

TMO5 0221 0911

Fig. 6 Correct lifting of Hydro MPC CME with CM and CME
pumps

CAUTION

Overhead load

Minor or moderate personal injury

- When lifting the pump system, do not use the
eyebolts of the motors.

- Do not lift the pump system by the manifolds.

- Do not stand on the manifolds.

CAUTION

Crushing of feet
Minor or moderate personal injury
- When lifting the pump system, do not use the

eyebolts of the motors.
- Do not lift the pump system by the manifolds.
- Do not stand on the manifolds.

When lifting the pump system, only use suitable lifting equipment
that is in good condition and approved for the weight. The weight
is stated on the nameplate of the pump system.



6. Product introduction

6.1 Product description for CR, CRE, CRI, CRIE
As standard, the pump systems consist of two to six CRI(E) or

CR(E) pumps connected in parallel and mounted on a common

base frame with a control cabinet and all necessary fittings.

N

A diaphragm tank must be included in some
installations.

TMO04 4110 0709

Fig. 7 Hydro MPC pump system
Pos. Description Quantity
1 Control cabinet 1
2 Nameplate 1
3 Inlet manifold, stainless steel 1
4 Isolating valve 2 per pump
5 Base frame, stainless steel 1
6 Non-return valve 1 per pump
7 Outlet manifold, stainless steel 1
8 Pressure transmitter and pressure 1
gauge
9 Pump 2-6
10 Diaphragm tank 1
11 Vent plug 1 per pump

6.2 Control variant

The Hydro MPC pump systems are divided into three groups
based on the control variant:

Control
variant

Description

Two to six electronically speed-controlled pumps.
From 0.5 to 30 hp (0.37 to 22 kW), Hydro MPC-E is
equipped with CRE pumps with integrated
frequency converter.

As from 40 hp (30 kW), Hydro MPC-E is equipped
with CR pumps connected to Grundfos CUE
frequency converters (one per pump).

-F

Two to six CR(l) pumps connected to a Grundfos
CUE frequency converter. The speed-controlled
operation alternates between the pumps.

-S

Two to six mains-operated CR(l) pumps

Design code E-I only uses CR pumps connected to Grundfos
CUE frequency converters (one per pump).

See also section 7. Overview of control variants.

Hydro MPC always include application-optimized software for
setting the pump system to the application in question.

English (US)
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6.3 Product description for Hydro MPC CME 6.4 Identification

Hydro MPC CME is a range of factory-assembled pump systems, 6.4.1 Nameplate

ready for installation and operation. The nameplate of the pump system is fitted on the base frame.

As standard, the pump systems consist of two and three pumps See position 2 in fig. 10.
connected in parallel and mounted on a common base frame with
a control cabinet and all necessary fittings. e N

1_—1+—+Type: HYDRO MPC E 3CRE 15-03

IModel: A 98919308 P1 01 05 52

2— |

|Serial No.: 10000001
33—

|| ains supply: 3 x 460 V, 60 Hz

4—|

pMax: 232 PSI Q Nom /Max: 277 / 347 GPM ————11
5— T

|Liq. temp.: 32-140 °F [[H Nom / Max: 137 /202 ft ]
66— | 12

IPanel PN: 91148011

|

o Meight:mozg,elb QR C€ c&

code . MSTED 1713

TMO04 9898 0211

/ASSEMBLED INUS

9|
Fig. 8 Front view of Hydro MPC CME pump system with GRUN D FOS »\ ~15
three CM(E) pUmpS 10 /\/ DK - 8850 - Bjerringbro - Denmark )

Fig. 10 Nameplate

TMO6 9434 2317

Pos. Description

Type designation

Model

Serial number

Supply voltage

Maximum operating pressure in PSI

Liquid temperature

Enclosure class

Weight in Ib

TMO04 9899 0211

Country of origin

Fig. 9 Rear view of Hydro MPC CME pump system with three Company logo

CM(E) pumps Maximum flow rate in GPM

Nominal head in ft

>lalrlaln2|a|e|e|N|oo|[s|w|nv|=

Pos. Description Quantity Approval mark
1 Control cabinet 1 Approval mark
2 Inlet manifold 1 QR code
3 Outlet manifold 1 Panel part number
4 Diaphragm tank (not included) 1
5 Isolating valve 2 per pump
6 Non-return valve 1 per pump
7 Pump 2-4
8 Base frame 1
9 Pressure transmitter and pressure gauge 1
10 Pressure switch or inlet pressure sensor 1
11 Oval flange (CME 3-10) 2 per pump

Intermediate adapter (CME 15-25) 1 per pump
12 Screw cap or blanking flange 2

10



6.4.2 Software label

The software label is placed on the back of the CU 352 control
unit.

1. Control MPC 3. Hydro MPC

o™
@ @ GRUNDFOS 2\
2. C-MPC options | 4. H-MPC options | 5. Pump data
@ @ ®
S
S
N
CONFIGURATION STEPS - PLEASE FOLLOW THE NUMBERS 96586126 %
Fig. 11 Software label
Pos. Description
1 Control MPC - GSC file number
2 Control MPC options - GSC file numbers
3 Hydro MPC - GSC file number*
4 Hydro MPC options - GSC file numbers*
5 Pump data - GSC file numbers**
* Applies only to pump systems.
** Applies only to CR and CRE pumps.
N ! 4 . . A
_ _ A GSC (Grundfos Standard Configuration) file is a
A A configuration data file.
6.5 Type key
Code Example Hydro MPC -E 3 CRE 15-03 3 x460V, 60 Hz
Type range

System type

All pumps, E-motor or CUE
Fixed-speed pumps, one CUE
Fixed-speed pumps
Customized-system pumps

X mmTm

Number of pumps with integrated frequency drive and pump type

Number of fixed speed pumps and pump type

Supply voltage, frequency

*

The control cabinet can be placed up to 6.6 ft (2 m) from the pumps.

11
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7. Overview of control variants

The table shows examples of systems.

Systems with speed-controlled pumps

Systems with pumps connected to one
CUE frequency converter

Systems with mains-operated pumps

Hydro MPC-E

Hydro MPC-F

Hydro MPC-S

Hydro MPC pump system with three

CR(1)E pumps.

One CRE pump in operation.

Three CRE pumps in operation.

[(=-1

HOI O

Hy

ol

Hydro MPC-E maintains a constant

pressure through continuous
adjustment of the speed of the pumps.

The system performance is adjusted
to the demand through cutting in/out

the required number of pumps and

through parallel control of the pumps

in operation.

Pump changeover is automatic and
depends on load, operating hours and

fault.

All pumps in operation will run at equal

speed.

TMO03 0993 0905

TMOO 7995 2296

TMOO 7996 2296

System with three CR pumps connected
to one Grundfos CUE frequency
converter in the control cabinet.

The speed-controlled operation
alternates between the pumps.

efelel

One CR pump connected to one
Grundfos CUE frequency converter in
operation.

oy |

Hset

\
1
\
SURY
T

One CR pump connected to one
Grundfos CUE frequency converter and
two mains-operated CR pumps in
operation.

* Hydro MPC-F maintains a constant
pressure through continuous
adjustment of the speed of the CR
pump connected to the Grundfos CUE
frequency converter. The speed-
controlled operation alternates
between the pumps.

» One CR pump connected to the
Grundfos CUE frequency converter
always starts first. If the pressure
cannot be maintained by the pump,
one or two mains-operated CR pumps
will be cut in.

* Pump changeover is automatic and

depends on load, operating hours and
fault.

TMO3 1265 1505

TMOO 7995 2296

TMOO 7998 2296

System with three mains-operated CR(l)
pumps.

One mains-operated CR pump in
operation.

o

Three mains-operated CR pumps in
operation.

Ha

oV

Hydro MPC-S maintains an almost
constant pressure through cutting in/
out the required number of pumps.

The operating range of the pumps will
lie between Hget and Hgtop (cut-out
pressure).

Pump changeover is automatic and
depends on load, operating hours and
fault.

TMO03 0999 0905

TMO3 9204 3507

TMO3 9003 3507

12



8. Operating panel

The operating panel in the front cover of the control cabinet
features a display, a number of buttons and two indicator lights.

The operating panel enables manual setting and monitoring of the

performance of the system.

CU 352 —02
EC .-
! é%iét
(3—76
o1
—2~8
dRE® 19
ronoros S o ——10
GRUNDFOS' 21\ ? o ?\\11
| |
13 12

Fig. 12 Operating panel

TMO5 3043 0812

Pos. Description

Indicator light, operation (green)

Indicator light, fault (red)

1 Display
2 Arrow to the right
3 Help

4 Up

5 Down

6 Plus

7 Minus
8 Back

9 Home
10 OK

11

12

13

Brightness

8.1 Display

Fig. 13 Display design

8.1.1 Menu line

4.206ar
5.00bar

:'Itnu pump

Alarm
Auta
Autao
Auto

The menu line (A) is illustrated in fig. 13.

The display has four main menus:

TMO03 8947 0517

Status Indication of system status

Operation Change of operating parameters such as setpoint

Alarm Alarm log for fault finding
Settings Change of settings (password option)
8.1.2 Top line

The top line (B) is illustrated in fig. 13. It shows the following:

» the display number and title (left side)

» the selected menu (left side)

« the symbol & in case of alarm (right side)

» the symbol A\ in case of warning (right side)

» the symbol / if the service language has been selected (right

side).

8.1.3 Graphical illustration

The graphical illustration (D) may show a status, an indication or
other elements, depending on the position in the menu structure.

The illustration may show the entire system or part of it as well as

various settings.
8.1.4 Scroll bar

If the list of illustration elements exceeds the display, the symbols

[a] and E appear in the scroll bar to the right. Move up and

down in lists with these symbols.
8.1.5 Bottom line

The bottom line (C) shows the date and time.

13
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8.2 Buttons and indicator lights

The buttons (2 to 10 in fig. 12) on CU 352 are active when they
are on.

8.2.1 Arrow to the right (2)

Press [>] to go to the next menu in the menu structure. If you
press [>] when the menu "Settings" is highlighted, you will go to
the menu "Status".

8.2.2 Help (3)

When this symbol is on, a help text applying to the display will
appear if you press the button.

Close the text with €.

8.2.3 Up and down (4 and 5)

Move up and down in lists with [v] and [A].

You can select a text with [OK] when it is in a box.

If a text is marked and you press [ A], the text above will be
marked. If you press [V ], the text below will be marked.

If you press [ V] in the last line in the list, the first line will be
marked.

If you press [ A] in the first line in the list, the last line will be
marked.

8.2.4 Plus and minus (6 and 7)

Increase and reduce a value with [+] and [-]. Save with [OK].

8.2.5 Back (8)
Press € to go one display back in the menu.

If you have changed a value and press €, the new value will not
be saved. See also section 8.2.7 OK (10).

If you press [OK] before pressing €, the new value will be saved.
See also section 8.2.7 OK (10).

8.2.6 Home (9)

Press f to return to the menu "Status".

8.2.7 OK (10)

Use the button as an enter button.

The button is also used to start the setting of a value. If you have
changed a value, press [OK] to save the change.

8.2.8 Indicator lights (11 and 12)

The operating panel incorporates a green and red indicator light.

The green indicator light will be on when the system is in
operation and flash when the system has been set to stop.

The red indicator light will be on if there is an alarm or a warning.
The fault can be identified from the alarm list.

8.2.9 Brightness (13)

You can change the brightness in the display with this button:

1. Press @&.

2. Adjust the brightness with [+] and [-].

8.2.10 Back light

If no button is touched for 15 minutes, the back light of the display
will be dimmed, and the first display in the menu "Status" will
appear.

Press any button to re-activate the back light.

14



9. Functions

9.1 Tree of functions
The functions depend on the configuration of the system.

1. Status 2. Operation
1! Status 2. Olperation
3.1 Actual alarms L2.1  Further settings
L 2.1.1 System operating mode
—1.2 System 2.1.2 Control mode
1.2.1 Operating mode 2.1.3 Alternative setpoints
1.2.2 Setpoint 2.1.4 Individual pump control
1.2.3 Setpoint influence I:2A1A4A12 Pump 1-6
1.2.4 Measured values 2147 Pilot pump

1.2.5 Analog inputs
1.2.6 Log graph
1.2.7 Battery status
—1.3 Pump1

1.4 Pump2

—1.5 Pump3

1.6 Pump4

—1.7 Pump5

1.8 Pump6

—1.9 Pilot pump

—1.11 Electrical overview

Key to the four menus

3.3 Service contact information

Continued on page 16

Status

This menu shows alarms, status of the system and a graph of logged data.
Note: No settings can be made in this menu.

Operation

In this menu, you can set the basic parameters, such as setpoint, operating mode, control mode and individual pump control.

Alarm

This menu gives an overview of alarms and warnings. You can reset alarms and warnings in this menu.

Settings

In this menu, you can set various functions:
* Primary controller

PI controller, Alternative setpoints, External setpoint influence, Primary sensor, Secondary sensor, Clock program, Proportional

pressure, S-system configuration, Setpoint ramp.
« Pump cascade control

Min. time between start/stop, Max. number of starts/hour, Number of standby pumps, Forced pump changeover, Pump test run, Pump

stop attempt, Pump start and stop speed, Min. performance, Compensation for pump start-up time.

» Secondary functions

Stop function, Soft pressure build-up, Digital inputs, Analog inputs, Digital outputs®, Analog outputs, Counter inputs, Emergency run,
Min., max. and user-defined duty, Pump curve data, Control source, Fixed inlet pressure, Flow estimation, Reduced operation,

Multisensor settings.
* Monitoring functions

Dry-running protection, Min. pressure, Max. pressure, External fault, Limit 1 exceeded, Limit 2 exceeded, Pumps outside duty range,

Pressure relief, Log values, Fault, primary sensor, Non-return valve.
» Functions, CU 352

Display language, Units, Date and time, Password, Ethernet, GENIbus number Software status, Display 1, Display 2, Display 3.

* Ifan 10 351 is installed.

15
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Continued from page 15

16

s 4

S
S

Sty

—4.4

—4.5

Pri

mary controller
—4.1.1 PI controller
—4.1.2 Alternative setpoints
1.2 Alternative setpoints 2-7
—4.1.3 External setpoint influence
.1.31 Input value to be influenced by
1.3.2 Setting of influence function

—4.1.4 Primary sensor
—4.1.5 Secondary sensor
—4.1.6 Clock program
—4.1.7 Proportional pressure
—4.1.8 S-system configuration
—4.1.9 Setpoint ramp
mp cascade control
421 Min. time between start/stop

Max. number of starts/hour
—4.2.3 Standby pumps
—4.2.4 Forced pump changeover
—4.2.5 Pump test run
—4.2.7 Pump stop attempt
—4.2.8 Pump start and stop speed
—4.2.9 Min. performance
“—4.2.10  Compensation for pump start-up time
condary functions
—4.3.1 Stop function
311 Stop parameters
—4.3.3 Soft pressure build-up
—4.3.5 Emergency run
—4.3.7 Digital inputs
Function, DI1 (CU 352) - DI3, [10, 12, 14]
Function, DI1 (10 351-41) - DI9, [10-46]
Function, DI1 (10 351-42) - DI9, [10-46]
—4.3.8 Analog inputs
—Setting, Al1 (CU 352), [51] - AI3, [51, 54, 57]

L—Function, A1 (CU 352) - AI3 [51, 54, 57]

—Setting, Al1 (10 351-41), [57] - AI2 [57, 60]
Function, A1 (10 351-41) - Al2 [57, 60]

L—Setting, Al1 (10 351-42), [57] - Al2 [57, 60]
L—Function, Al1 (10 351-42) - A2 [57, 60]
439  Di

gital outputs

—DO1 (CU 352), [71] is signalling - DO2 [71, 74]
—DO1 (IO 351-41), [77] is signalling - DO7 [77-88]
—DO1 (10 351-42), [77] is signalling - DO7 [77-88]
—4.3.10  Analog outputs

-AO1 (10 351-41) [18] - AO3 [18, 22, 26]

-AO1 (10 351-42) [18] - AO3 [18, 22, 26]
—4.3.11  Counter inputs

—4.3.14  Min., max. and user-defined duty

.3.14.1  Min. duty

.3.14.2 Max. duty

.3.14.3 Set user-defined duty

—4.3.19  Pump curve data

L4323 Flow estimation

—4.3.20  Control source

—4.3.22  Fixed inlet pressure

—4.3.23  Flow estimation

—4.3.24  Reduced operation

—4.3.25 Multisensor settings

Monitoring functions

—4.4.1 Dry-running protection

411 Pressure/level switch
4.1.2 Measurement, inlet pressure
4.1.3 Measurement, tank level
—4.4.2 Min. pressure

—4.4.3 Max. pressure

—4.4.4 External fault

—4.4.5 Limit 1 exceeded

—4.4.6 Limit 2 exceeded

—4.4.7 Pumps outside duty range

—4.4.8 Pressure relief

—4.4.9 Log values

—4.4.10 Fault, primary sensor

—4.4.11 Non-return valve

Functions, CU 352

—Change language to the service language (English)
—Run wizard again

—4.5.1 Display language

—4.5.2 Units

5.2.1 Pressure

522 Differential pressure

.5.2.3 Head

5.2.4 Level 528 Temperature
.5.25 Flow rate 5.2.9 Power
.5.26  Volume .5.2.10 Energy

.5.2.7  Specific

5.3
4.5.4

4.5.6
4.5.9

Date and time
Password
Ethernet
GENIbus number
Software status



9.2 Overview

Section Display and display number Page
9.4 Status (1) 19
9.4.1 Actual alarms (3.1) 20
9.4.2 System (1.2) 20
9.4.3 Operating mode (1.2.1) 20
9.4.4 Setpoint (1.2.2) 21
9.4.5 Setpoint influence (1.2.3) 21
9.4.6 Measured values (1.2.4) 21
9.4.7 Analog inputs (1.2.5) 22
9.4.8 Log graph (1.2.6) 22
9.4.9 Battery status (1.2.7) 22
9.4.10 Pump 1-6, Pilot pump (1.3 - 1.10) 23
9.5 Operation (2) 23
9.5.1 Operation (2) 23
9.5.2 System operating mode (2.1.1) 24
9.5.3 Control mode (2.1.2) 24
9.5.4 Alternative setpoints (2.1.3) 26
9.5.5 Individual pump control (2.1.4) 27
9.5.6 Pump 1-6 (2.1.4.1 - 2.1.4.6) 27
9.5.7 Operation, pilot pump (2.1.4.7) 28
9.6 Alarm (3) 28
9.6.1 Alarm status (3) 28
9.6.2 Actual alarms (3.1) 30
9.6.3 Alarm log (3.2) 30
9.6.4 Service contact information (3.3) 30
9.7 Settings (4) 31
9.7.1 Primary controller (4.1) 31
9.7.2 PI controller (4.1.1) 32
9.7.3 Alternative setpoints (4.1.2) 33
9.7.4 Alternative setpoints 2-7 (4.1.2.1 - 4.1.2.7) 33
9.7.5 External setpoint influence (4.1.3) 34
9.7.6 Setting of influence function (4.1.3.2) 35
9.7.7 Primary sensor (4.1.4) 35
9.7.9 Clock program (4.1.6) 36
9.7.10 Proportional pressure (4.1.7) 37
9.7.11 S-system configuration (4.1.8) 38
9.7.12 Setpoint ramp (4.1.9) 38
9.7.13 Pump cascade control (4.2) 39
9.7.14 Min. time between start/stop (4.2.1) 39
9.7.15 Max. number of starts/hour (4.2.1) 39
9.7.16 Standby pumps (4.2.3) 40
9.7.17 Forced pump changeover (4.2.4) 40
9.7.18 Pump test run (4.2.5) 41
9.7.19 Pump stop attempt (4.2.7) 41
9.7.20 Pump start and stop speed (4.2.8) 42
9.7.21 Min. performance (4.2.9) 42
9.7.22 Compensation for pump start-up time (4.2.10) 43
9.7.23 Secondary functions (4.3) 43
9.7.24 Stop function (4.3.1) 43
9.7.25 Soft pressure build-up (4.3.3) 46
9.7.26 Emergency run (4.3.5) 47
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Section Display and display number Page
9.7.27 Digital inputs (4.3.7) 47
9.7.28 Functions of digital inputs (4.3.7.1) 48
9.7.29 Analog inputs (4.3.8) 48
9.7.30 Analog inputs (4.3.8.1 to 4.3.8.7) 49
9.7.31 Analog inputs and measured value (4.3.8.1.1 - 4.3.8.7.1) 49
9.7.32 Digital outputs (4.3.9) 50
9.7.33 Function of digital outputs (4.3.9.1 - 4.3.9.16) 50
9.7.34 Analog outputs (4.3.10) 51
9.7.35 Output signal (4.3.10.1 - 4.3.10.3) 51
9.7.37 Min., max. and user-defined duty (4.3.14) 52
9.7.38 Min. duty (4.3.14.1) 53
9.7.39 Max. duty (4.3.14.2) 53
9.7.40 User-defined duty (4.3.14.3) 54
9.7.41 Pump curve data (4.3.19) 54
9.7.42 Control source (4.3.20) 56
9.7.43 Fixed inlet pressure (4.3.22) 56
9.7.44 Flow estimation (4.3.23) 57
9.7.45 Reduced operation (4.3.24) 57
9.7.48 Monitoring functions (4.4) 59
9.7.49 Dry-running protection (4.4.1) 59
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9.7.53 Min. pressure (4.4.2) 61
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9.7.70 Status display menu (4.6) 70
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9.3 Description of functions

The description of functions is based on the four main menus of
the CU 352 control unit:

» Status

* Operation
* Alarm

« Settings.

The functions apply to all control variants unless otherwise
stated.

9.4 Status (1)

The first status display is shown below. This display is shown
when the power is switched on, and it appears if the buttons of
the operating panel remain untouched for 15 minutes.

=} 4 200ar .
. P 5["] t:..3|.'.

TMO3 8947 0517

Fig. 14 Status

Description
No settings can be made in this menu.

The actual value (process value, PV) of the control parameter,
usually the outlet pressure, is shown in the upper right corner (G)
together with the selected setpoint (SP) (H).

The upper half of the display (A) shows a graphic illustration of
the pump system. The selected measuring parameters are shown
with sensor symbol and actual value.

In MPC-E systems where the differential pressure across the
pumps and pump curve data are known, the display shows the
estimated flow rate when the flow rate and speed of the pumps
are within a range where it is possible to estimate the flow rate.

= : This indicates that the flow rate is an estimated value.

1
_\ '_ The estimated flow rate may differ from a measured
AA value.

In the middle of the display, an information field (I) is shown if any
of the following events occurs:

* Limited operation due to standby pump
* Proportional-pressure influence active
» External setpoint influence active

« Alternative setpoint active

* Low flow boost active

* Pressure relief active

» Clock program active

» Remote-controlled via GENI (RS-485)
« Limited due to reduced operation

» Stopped due to low flow.

The lower display half (B) shows the following:

» the most recent active alarm, if any, and the fault cause with
the fault code in brackets

« system status with actual operating mode and control source
* pump status with actual operating mode.

alarm symbol &) is shown in the line (C) together
with the cause and fault code, for instance
o "Overtemperature (64)".

' If a fault has occurred, the warning symbol A\ or

If the fault is related to one of the pumps, one of the symbols A\
or & is also shown in front of the status line (D) of the pump in
question. At the same time, the pump status indicator (E)
changes color to either yellow or red as described in the table
below. The symbol A\ or & is shown to the right in the top line of
the display (F). As long as a fault is present, this symbol is shown
in the top line of all displays.

To open a menu line, select the line with [v] or [A] and press
[OK].

The display allows you to open status displays showing the
following:

» actual alarms
« system status
« status of each pump.

Description of pump status

Pump status indicator Description

Rotating, green The pump is running.

Permanently green The pump is ready (not running).

Rotating, yellow Warning. The pump is running.

Warning. The pump is ready (not

Permanently yellow running).

Permanently red Alarm. The pump is stopped.
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9.4.1 Actual alarms (3.1)

Alarm

=] returns to the

Fig. 15 Actual alarms

Description
This display shows active unreset alarms and warnings.

For further information, see sections 9.6.2 Actual alarms (3.1)
and 9.6.3 Alarm log (3.2).

9.4.2 System (1.2)

Actual operating mode Mormal

Fig. 16 System

Description

This display shows the operational state of the system. Go to
subdisplays for further details.

The display allows you to open displays about the following:
* Operating mode

+ Setpoint

« Setpoint influence

* Measured values

* Analog inputs

* Log graph

« Battery status.
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9.4.3 Operating mode (1.2.1)

al
MHormal

Fig. 17 Operating mode

Description
This display shows the operating mode of the system and from
where it is controlled.
Operating modes
The system has six operating modes:
1. Normal
— The pumps adapt their performance to the requirement.
2. Max.

— The pumps run at a constant high speed. Normally, all
pumps run at maximum speed.

3. User-defined

— The pumps run at a constant speed set by the user. It is
usually a performance between "Max." and "Min.".

4. Min.

— The pumps run at a constant low speed. Normally, one pump
is running at a speed of 70 %.

5. Stop
— All pumps have been stopped.
6. Emergency run

— The pumps run according to the setting made in display
Emergency run (4.3.5).

The performance required in these operating modes can be set in
the menu "Settings™:

* Max.

¢ Min.

* User-defined

* Emergency run.

See sections 9.7.37 Min., max. and user-defined duty (4.3.14)
and 9.7.26 Emergency run (4.3.5).

The actual operating mode can be controlled from four different
sources:

« Fault

« External signal
+ CU 352

* Bus.



Control source

You can set the system to remote control via an external bus
(option). In this case, you must set a setpoint and an operating
mode via the bus.

In the menu "Settings", you can select whether CU 352 or the
external bus is to be the control source.

The status of this setting is shown in the display "Operating
mode".

9.4.4 Setpoint (1.2.2)

Fig. 18 Setpoint

Description

This display shows the selected setpoint and whether it comes
from CU 352 or an external bus.

The display also shows all seven possible setpoints from CU 352

(for closed- and open-loop control). At the same time, the
selected setpoint is shown.

As it is a status display, no settings can be made.

You can change the setpoints in the menus "Operation" or
"Settings". See section 9.7.3 Alternative setpoints (4.1.2).

9.4.5 Setpoint influence (1.2.3)

influence

=]

Actual satpoint 5 0bar

Fig. 19 Setpoint influence

Description

The selected setpoint can be influenced by parameters. The
parameters are shown as percentage from 0 to 100 % or as a
pressure measured in psi. They can only reduce the setpoint, as
the influence in percentage divided with 100 is multiplied with the
selected setpoint:

Actual setpoint (SP) = selected setpoint x influence (1) x
influence (2) x etc.

The display shows the parameters influencing the selected
setpoint and the percentage or value of influence.

You can set some of the possible parameters in the display
External setpoint influence (4.1.3). The parameter "Low flow
boost" is set as a start/stop band as a percentage of the setpoint
set in the display Stop function (4.3.1). The parameter is set as a
percentage in the display Proportional pressure (4.1.7).

Finally, the resulting actual setpoint (SP) is shown.
9.4.6 Measured values (1.2.4)

tus
It

Actual control parameter [PU)

5.0bar

calculated val

cumulated values.

Fig. 20 Measured values

Description

This display gives a general status of all measured and calculated
parameters. In MPC-E systems with a flowmeter, the specific
energy is shown as an average value and actual value (mean
value over the last minute). The average value is based on the
accumulated flow shown as total volume. The total volume and
specific energy average can be reset in this display.

|
_\ '_ The lines "Power consumption" and "Energy
AA consumption" are only shown in MPC-E systems.

21

English (US)



(sn) ysibuz

9.4.7 Analog inputs (1.2.5)

5.0bar

Fig. 21 Analog inputs

Description

This display shows an overview of the analog inputs and the
measured values of each input. See sections 9.7.29 Analog
inputs (4.3.8), 9.7.30 Analog inputs (4.3.8.1 to 4.3.8.7) and
9.7.31 Analog inputs and measured value (4.3.8.1.1 - 4.3.8.7.1).

9.4.8 Log graph (1.2.6)

04-05 14

Fig. 22 Log graph

Description

In this display, you can see logged data stored in the controller.
Select log values in the display Log values (4.4.9). Various values
can be shown, and the time scale can be changed.

Setting via the operating panel

Status > System > Log graph

1. Set as a percentage:

* Zoom begins at

* Zoom ends at

2. Select values to be shown.
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9.4.9 Battery status (1.2.7)

0K
Battery
J

Fig. 23 Battery status

Description
Here you can see the status of the backup battery, if installed.



9.4.10 Pump 1-6, Pilot pump (1.3 - 1.10)

Fig. 24 Pump 1

Description
This display shows the operational state of the individual pumps.

1

_\ '_ The displays for the pilot pump are only shown if
AA such pumps are installed.

The pumps can have different operating modes:

+ Auto

Together with the other pumps in automatic operation, the
pump is controlled by the PI controller which ensures that the
system delivers the required performance.

* Manual

The pump is not controlled by the PI controller. In manual
operation, the pump has one of the following operating modes:

— Max.
The pump runs at a set maximum speed. (This operating
mode can only be selected for variable-speed pumps.)

— Normal
The pump runs at a set speed.
— Min.
The pump runs at a set minimum speed. (This operating
mode can only be selected for variable-speed pumps.)
— Stop
The pump has been forced to stop.

Besides information about the operating mode, you can read
various parameters in the status display, such as these:

* Actual operating mode

» Control source

» Speed (only 0 or 100 % are shown for mains-operated pumps)
+ Power (only MPC-E/-EC)

+ Energy consumption (only MPC-E/-EC)

» Operating hours

* Temperature.

9.5 Operation (2)

In this menu, you can set the basic parameters, such as setpoint,
operating mode, control mode and individual pump control.

9.5.1 Operation (2)

Operation

10.0bar

Fig. 25 Operation

Description

The column shows the setting range. In closed-loop control, it
corresponds to the range of the primary sensor, here 0-145 psi
(0-10 bar). In open-loop control, the setting range is 0-100 %.

At the left hand of the column, you can see the selected setpoint
1 (A), that is the value set in the display. At the right hand of the
column, you can see the actual setpoint (B), that is the setpoint
acting as reference for the PI controller. If no kind of external
setpoint influence has been selected, the two values will be
identical. The measured value (outlet pressure) is shown as the
grey part of the column (C). See sections 9.7.5 External setpoint
influence (4.1.3) and 9.7.6 Setting of influence function (4.1.3.2).

Below the display is a menu line for setting of setpoint 1 and
selection of operating mode, including the operating modes
"Normal" and "Stop". You can select further settings: "System
operating mode", "Control mode", "Alternative setpoints" and
"Individual pump control".

Setting range

Setpoint:

Closed-loop control: Measuring range of the primary sensor
Open-loop control:  0-100 %.

Setting via the operating panel

Setpoint

» Operation > Set setpoint 1, open loop / Set setpoint 1, closed
loop.

Set the value.

Operating mode

» Operation

Select: Normal or Stop.

Further settings

» Operation > Further settings.

Select one of the settings below:

» System operating mode (see section 9.5.2).

» Control mode (see section 9.5.3).

» Alternative setpoints (see section 9.5.4).

» Individual pump control (see section 9.5.6).
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Factory setting

The setpoint is a value suitable for the system in question. The
factory setting may have been changed in the startup menu.

9.5.2 System operating mode (2.1.1)

L]
O
O
O
O

S and user-defined duty
Mdin.
il

Fig. 26 System operating mode

Description

The system can be set to six different operating modes. "Normal"
is the typical setting. See section 9.4.3 Operating mode (1.2.1).

You can set the performance of the operating modes in this
menu:

* Min.

* Max.

+ User-defined
+ Emergency.

Setting range

* Normal

* Max.

* Min.

* User-defined
« Stop

+ Emergency.

Setting via the operating panel

» Operation > Further settings > System operating mode >
Operating mode.

Select the desired line at the bottom of the display to set the
performance for "Max.", "Min.", "User-defined" and "Emergency"
run. See sections 9.7.37 Min., max. and user-defined duty
(4.3.14) and 9.7.26 Emergency run (4.3.5).

Factory setting

Normal.
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9.5.3 Control mode (2.1.2)

Operation

mode

Fig. 27 Control mode

Description
There are two control modes, namely closed and open loop.

Closed loop

The typical control mode is "Closed loop" where the built-in Pl
controller ensures that the system reaches and maintains the
selected setpoint. The performance is based on the setpoint set
for closed loop. See figs 28 and 29.
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Fig. 28 Pump system controlled by built-in Pl controller
(closed loop)
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Setpoint 9
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g
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Fig. 29 Regulation curve for closed loop



Setting via the operating panel
* Operation > Further settings > Control mode > Closed loop.

Set the setpoint. See sections 9.5.4 Alternative setpoints (2.1.3)
and 9.5.1 Operation (2).

Open loop

In open-loop control mode, the pumps run at a fixed speed. The
pump speed is calculated from the performance set by the user
(0-100 %). The pump performance in percentage is proportional
with the flow rate.

Open-loop control mode is usually used when the system is
controlled by an external controller which controls the
performance via an external signal. The external controller could
for instance be a building management system connected to the
MPC system. In such cases MPC is like an actuator. See figs 30
and 31.
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Fig. 30 Pump system with external controller (open loop)
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Fig. 31 Regulation curve for open loop
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Fig. 32 Regulation curve for MPC-E system in open loop
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Fig. 33 Regulation curve for MPC-F system in open loop

Flow rate or pump speed
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- Input [%] from
5 50 707 86.6 100 " external controller

Fig. 34 Regulation curve for MPC-S system in open loop

Setting range
These settings must be made in connection with open loop:

Open loop

Set setpoint 1, open loop

External setpoint influence

Normal.

TMO3 9975 4807

TMO3 9974 4807
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Setting via the operating panel

Proceed as follows to set an external control source to control the
system:

» Operation > Further settings > Control mode.
Select: Open loop.

Press © x 2.

Select: Stop

Set to 100 %: Set setpoint 1, open loop.

Settings > Primary controller > External setpoint influence >
Go to setting of analog input.

5. Select analog input and range.
Select:

Bl

o

* Measured input value. Display 4.3.8.1.1 appears.
» Select: 0-100 % signal.

7. Press ©.

8. Set the minimum and maximum sensor value.

9. Press © x 2.

10. Select:

* Input value to be influenced by

+ 0-100 % signal.

11. Press ©.

12. Select: Set the influence function. See also section
9.7.6 Setting of influence function (4.1.3.2).

13. Set the number of points.
14. Set for Point 1:

« External input value

* Reduce setpoint to
15.Repeat step 14 for all selected points.
16.Press ©.

17.Set as seconds: Filter time.
18. Select: Enabled.

19.Press © x 2.

20. Select:

* Operation

* Normal.

The pump system can now be controlled by an external controller.

Factory setting
Closed loop.
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9.5.4 Alternative setpoints (2.1.3)

Fig. 35 Alternative setpoints

Description

In addition to the primary setpoint 1 (shown in display 2 in menu
"Operation"), you can set six alternative setpoints for closed-loop
control mode. Furthermore, you can set seven setpoints for open-
loop control mode.

You can activate one of the alternative setpoints by means of
external contacts. See sections 9.7.3 Alternative setpoints (4.1.2)
and 9.7.4 Alternative setpoints 2-7 (4.1.2.1 - 4.1.2.7).

Setting range

The setting range of setpoints for closed-loop control mode
depends on the range of the primary sensor. See section
9.7.7 Primary sensor (4.1.4).

In open-loop control mode, the setting range is 0-100 %.
Setting via the operating panel

» Operation > Further settings > Alternative setpoints.
Set the setpoint.

Factory setting

Setpoint 1 for closed-loop control mode is a value suitable for the
system in question.

The alternative setpoints for closed-loop control mode are 44 psi
(3 bar).

All setpoints for open-loop control mode are 70 %.



9.5.5 Individual pump control (2.1.4)

Backup pump Auto

Fig. 36 Individual pump control

Description

You can change the operating mode from automatic operation to
one of the manual operating modes.

Auto

The pumps are controlled by the PI controller, ensuring that the
system delivers the required performance.

Manual

The pump is not controlled by the PI controller, but set to one of
the following manual operating modes:

* Max.

— The pump runs at a set maximum speed. (This operating
mode can only be selected for variable-speed pumps.)

* Normal
— The pump runs at a set speed.
* Min.
— The pump runs at a set minimum speed. (This operating
mode can only be selected for variable-speed pumps.)
« Stop
— The pump has been forced to stop.

Pumps in manual operation are not part of the normal pump
cascade and speed control. The manual pumps are a
"disturbance" of the normal operation of the system.

If one or more pumps are in manual operation, the system may
not be able to deliver the set performance.

There are two displays for the function. In the first display, select
the pump to be set, and in the next display, select the operating
mode.

Setting range

All pumps can be selected.

Setting via the operating panel

Operation > Further settings > Individual pump control.

9.5.6 Pump 1-6 (2.1.4.1 - 2.1.4.6)

Operation

2.1.4.1 - Putip |

Manual

anual

Fig. 37 Pump 1-6

Description

This display is shown for the individual pumps and it allows you to
set an operating mode.

Setting range

You can select "Auto" or "Manual" as well as the operating mode
of the pump for manual operation - "Max.", "Normal", "Min." or
"Stop". For mains-operated pumps, you can only select "Normal"
or "Stop".

Setting via the operating panel

» Operation > Further settings > Individual pump control.
Select pump.

Select resetting: Auto or Manual.

Manual: Select operating mode.
Normal: Set the setpoint.

w N =

Factory setting
Auto.

27

English (US)



(sn) ysibuz

9.5.7 Operation, pilot pump (2.1.4.7)

1 Operation
= Filot pump

1.50bar

Fig. 38 Operation, pilot pump

Description

This display is only shown in systems that have been configured
with a pilot pump.

You can set the operating mode and setpoint for the pilot pump.
Setting range

Auto

Select this mode if the pilot pump is to be used as a backup
pump. If the pilot pump is selected as a backup pump, it will start
if the main pumps are running at 100 % speed and still cannot
reach or maintain the setpoint.

The setpoint of the pilot pump can either be set to the same value
as that of the main pumps by selecting "Use system setpoint" or
to another value.

Manual

Max., Normal, Min., Stop.

Setting via the operating panel

» Operation > Further settings > Individual pump control > Pilot
pump.

Select resetting: Auto or Manual.

Auto

1. Select if the pump is also to be used as backup pump (only
possible if the system does not already incorporate a backup

pump).
2. Select "Use system setpoint" or enter a setpoint.
Manual
1. Select operating mode.
2. Normal: Set the setpoint.
Factory setting
Auto.
Use system setpoint.
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9.6 Alarm (3)
This menu gives an overview of alarms and warnings.
You can reset alarms.

9.6.1 Alarm status (3)

Alarm

=t information

Fig. 39 Alarm status

Description

A fault in the system or one of the components monitored can
cause an alarm &) or a warning /. Besides the fault signal via
the alarm and warning signal relay and the red indicator light on
CU 352, an alarm can also cause a change of operating mode,
for instance from "Normal" to "Stop". A warning only causes a
fault indication.

The table shows the possible causes of fault together with an
alarm code, and whether they result in an alarm or a warning. It
also shows to what operating mode the system will change in
case of alarm, and whether restarting of the system and resetting
of the alarm is manual or automatic.

The table also shows that the reaction to some of the fault causes
mentioned can be set in the menu "Settings". See sections
9.7.25 Soft pressure build-up (4.3.3) and 9.7.48 Monitoring
functions (4.4) to 9.7.58 Pressure relief (4.4.8).



Warning () 22::;?;: Resetting o_f alarm, Setin th.e m?'nu Alarm code

Fault Alarm (®) mode to restarting Settings
Water shortage P Manual/automatic 206
Water shortage ® Stop Manual/automatic 214
Pressure high % Stop Manual/automatic 210

P Manual/automatic
Pressure low X 21

® Stop Manual/automatic
Pressure relief P Manual/automatic X 219
Alarm, all pumps ® Stop Automatic 203

P Manual/automatic
External fault X 3

® Stop Manual/automatic
Dissimilar sensor signals & Automatic 204
Fault, primary sensor 3] Stop Automatic 89
Fault, sensor & Automatic 88
Communication fault & Automatic 10
Phase failure & Automatic 2
Undervoltage, pump AN Automatic 7,40,42,73
Overvoltage, pump & Automatic 32
Overload, pump & Automatic 48, 50, 51, 54
Motor temperature too high & Automatic 64, 65, 67,70
Other fault, pump & Automatic 76, 83
Internal fault, CU 352 & Automatic 83, 157
Internal fault, 10 351 ® Stop Automatic 72, 83, 157
VFD not ready & Automatic 213
Fault, Ethernet & Automatic 231, 232
Limit 1 exceeded & & Manual/automatic X 190
Limit 2 exceeded oOH® Manual/automatic X 191
Pressure buildup fault && Manual/automatic X 215
Pumps outside duty range O Manual/automatic X 208
Fault, pilot pump & Automatic 216
Multisensor fault ® Automatic 143
Multisensor value exceeds limits & Automatic X 87
Signal fault, secondary sensor & Automatic X 93
Non-return valve fault & Manual/automatic X 209
Non-return valve fault ® Manual/automatic X 209
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9.6.2 Actual alarms (3.1)

Alarm

=] returns to the

Fig. 40 Actual alarms

Description
This submenu shows the following:
* Warnings /[, caused by faults that still exist.

* Warnings /&, caused by faults that have disappeared, but the
warning requires manual resetting.

+ Alarms & caused by faults that still exist.

« Alarms ® caused by faults that have disappeared, but the
alarm requires manual resetting.

All warnings and alarms with automatic resetting are
automatically removed from the menu when the fault has
disappeared.

Alarms requiring manual resetting can be reset in this display by
pressing [OK]. An alarm cannot be reset until the fault has
disappeared.

For every warning or alarm, the following is shown:

+  Whether it is a warning /& or an alarm &.

*  Where the fault occurred: System, Pump 1, Pump 2, etc.
* In case of input-related faults, the input is shown.

* The cause of the fault and the alarm code in brackets, such as
"Water shortage (214)".

*  When the fault occurred: Date and time.
* When the fault disappeared: Date and time. If the fault still

exists, date and time are shown as "--...--".

The most recent warning or alarm is shown at the top of the
display.
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9.6.3 Alarm log (3.2)
The alarm log can store up to 24 warnings and alarms.

Alarm

Fig. 41 Alarm log

Description

This display shows warnings and alarms.

For every warning or alarm, the following is shown:

+  Whether it is a warning (& or an alarm &).

*  Where the fault occurred: System, Pump 1, Pump 2, etc.
* In case of input-related faults, the input is shown.

* The cause of the fault and the alarm code in brackets, such as
"Water shortage (214)".

*  When the fault occurred: Date and time.
*  When the fault disappeared: Date and time. If the fault still

exists, date and time are shown as "--...--".

The most recent warning or alarm is shown at the top of the
display.

9.6.4 Service contact information (3.3)

Alarm

Fig. 42 Service contact information

Description

This display shows the contact information of the installer if
entered during commissioning.



9.7 Settings (4)

Fig. 43 Settings

In this menu, you can set the following functions:

Primary controller

PI controller, Alternative setpoints, External setpoint influence,
Primary sensor, Secondary sensor, Clock program,
Proportional pressure, S-system configuration, Setpoint ramp.
Pump cascade control

Min. time between start/stop, Max. number of starts/hour,
Number of standby pumps, Forced pump changeover, Pump
test run, Pump stop attempt, Pump start and stop speed, Min.
performance, Compensation for pump start-up time.
Secondary functions

Stop function, Soft pressure build-up, Digital inputs, Analog
inputs, Digital outputs®, Analog outputs, Counter inputs,
Emergency run, Min., max. and user-defined duty, Pump curve
data, Control source, Fixed inlet pressure, Flow estimation,
Reduced operation, Multisensor settings.

Monitoring functions

Dry-running protection, Min. pressure, Max. pressure, External
fault, Limit 1 exceeded, Limit 2 exceeded, Pumps outside duty
range, Pressure relief, Log values, Fault, primary sensor, Non-
return valve.

Functions, CU 352

Display language, Units, Date and time, Password, Ethernet,
GENIbus number Software status, Display 1, Display 2, Display
3.

The service language, English, can be selected for service
purposes. All these functions are usually set correctly when the
system is switched on.

9.7.1 Primary controller (4.1)

Settings

Fig. 44 Primary controller

Description

In this menu, you can set the functions related to the primary
controller. It is only necessary to make settings in this menu if the
functionality is to be expanded with one of the functions below:

* Pl controller

« Alternative setpoints

» External setpoint influence
* Primary sensor

» Secondary sensor

» Clock program

* Proportional pressure

» S-system configuration.
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9.7.2 Pl controller (4.1.1)

Settings

Fig. 45 PI controller

Description

The system includes a standard Pl controller which ensures that
the pressure is stable and corresponds to the setpoint.

You can adjust the PI controller if a faster or slower reaction to
changes of consumption is required.

To obtain a faster reaction, increase Kp and reduce Ti.
To obtain a slower reaction, reduce Kp and increase Ti.
Setting range

+ "Gain Kp": -30 to 30.
Note: For inverse control, set Kp to a negative value.

» "Integral time Ti": 0.1 to 3600 seconds.

Setting via the operating panel
« Settings
* Primary controller
» Pl controller.
1. Set "Gain Kp" and "Integral time Ti".
Note: Usually it is not necessary to adjust Kp.
Factory setting
The setting of Kp and Ti depends on the system and application.

Pl controller settings for pressure boosting

If the application has been set to pressure boosting in the startup
wizard, the following values of Kp and Ti are set automatically:

« Kp:0.5
» Ti: 1 second.
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Pl controller settings for heating and cooling

If another application than pressure boosting has been selected
in the startup wizard, the values of Kp and Ti are set automatically
according to the table below. As the system does not know the
pipe length, the default parameters are set according to the table
to a pipe length (L1 or L2) of 16 ft (5 m).

Kp
System/ licati Ti
ystemiapplication  peating Cooling [seconds]
system?) system?
}
3 0.5 1
L[]
it ) L1 < 16 ft(5 m): 1
el 0.5 L1 > 16 ft(5 m): 3
(U j om

L1>33ft(10m): 5

0.5 1
0.5 -0.5 10 +5L2
0.5 10 + 5L.2
!
— 0.5 -0.5 30 + 5L2

N Heating systems are systems in which an increase in pump
performance will result in a temperature rise at the sensor.

2) Cooling systems are systems in which an increase in pump

performance will result in a temperature drop at the sensor.

L1: Distance [ft (m)] between pump and sensor.

L2: Distance [ft (m)] between heat exchanger and sensor.

AP: Measurement of differential pressure.

Q: Measurement of flow rate.

t:  Measurement of temperature.

At: Measurement of differential temperature.



9.7.3 Alternative setpoints (4.1.2)

Settings

Fig. 46 Alternative setpoints

Description

This function allows you to select up to six setpoints (2 to 7) as
alternatives to the primary setpoint (1). The primary setpoint (1) is
set in the menu "Operation".

Every alternative setpoint can be addressed manually to a
separate digital input (DI). When the contact of the input is
closed, the alternative setpoint applies.

If more than one alternative setpoint has been selected, and they
are activated at the same time, CU 352 selects the setpoint with
the lowest number.

Setting range
» Six setpoints, numbers 2 to 7.
Factory setting

No alternative setpoints have been selected.

9.7.4 Alternative setpoints 2-7 (4.1.2.1 - 4.1.2.7)

d loop

2 Loop

Fig. 47 Alternative setpoints 2-7

For each alternative setpoint, select the digital input to activate
the setpoint.

You can set a setpoint for closed loop and for open loop.

Setting via the operating panel

« Settings > Primary controller > Alternative setpoints.

1. Select alternative setpoint.

2. Select: Go to setting of digital input.

Display Digital inputs (4.3.7) appears.

Set the input.

Press ©.

Select the menu line of the setpoint (closed or open loop).

Set the setpoint.
Set both setpoints if the system is to be controlled both in
open and closed loop.

o0k w

Factory setting
No alternative setpoints have been set.

33

English (US)



(sn) ysibuz

9.7.5 External setpoint influence (4.1.3)

Settings

O

parameatar

Input walue to be influenced by
[Flow rata)

to enable

Fig. 48 External setpoint influence

Description

This function allows you to adapt the setpoint by letting
measuring parameters influence the setpoint. Typically an analog
signal from a flow or temperature transmitter, or a similar
transmitter. For an overview of transmitter types and possible
positions, see installation and operating instructions for Control
MPC.

As an example, the setpoint can be adapted to parameters that
can influence the outlet pressure or temperature of the system.
The parameters which influence the performance of the system
are shown as a percentage from 0 to 100 %. They can only
reduce the setpoint, as the influence as a percentage divided with
100 is multiplied with the setpoint:

Actual setpoint (SP) = selected setpoint x influence (1) x
influence (2) x etc.

The influence values can be set individually.

A low-pass filter ensures smoothing of the measured value which
influences the setpoint. This results in stable setpoint changes.
Setting range

* 0-100 % signal

* Inlet pressure

* Outlet pressure

» External pressure

» Diff. pressure, external

» Diff. pressure, pump

* Flow rate

* Tank level, outlet side

* Tank level, suction side

* Return-pipe temp., external

* Flow-pipe temperature

* Return-pipe temperature

» Differential temperature

*  Ambient temperature

» Differential temperature.
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Setting via the operating panel

w N -

9

o N O

Settings > Primary controller > External setpoint influence >
Input value to be influenced by.
A list of available parameters appears.

. Select the parameter which is to influence the setpoint.

Press ©.

. Set the influence function.

See section 9.7.6 Setting of influence function (4.1.3.2).
Set the number of points.

Set: External input value (Point 1).

Set as a percentage: Reduce setpoint to (Point 1).
Repeat steps 4 to 6 for all desired parameters.

Press ©.

Set as seconds: Filter time.

10. Select: Enabled.

Factory setting
The function is disabled.



9.7.6 Setting of influence function (4.1.3.2)

Fig. 49 Setting of influence function

Description

You can select the relation between the measuring parameter
which is to influence the setpoint and the desired influence as a
percentage.

The relation is set by entering values in a table with maximum
eight points by means of the operating panel.

Example:

Setpoint influence [%]

A

100
80—
60|
40
20

=

50
Flow rate [gpm]

Fig. 50 Relation between setpoint influence and flow rate
The control unit draws straight lines between the points. A

horizontal line is drawn from the minimum value of the relevant
sensor (0 gpm in the example) to the first point. This is also the

TMO3 1691 4707

case from the last point to the sensor's maximum value (example

50 gpm).
Setting range
Two to eight points can be selected. Each point contains the

relation between the value of the parameter which is to influence

the setpoint and the influence of the value.

Setting via the operating panel

« Settings > Primary controller > External setpoint influence.
Set the influence function.

Set the number of points.

Set: External input value (Point 1).

Set as a percentage: Reduce setpoint to (Point 1).
Repeat steps 2 to 4 for all desired parameters.

o wDd =

Factory setting
The function is disabled.

9.7.7 Primary sensor (4.1.4)

¥
|
|
|
|
O
O
|
|
|
Ll
m/

Fig. 51 Primary sensor

Description

You can select the control parameter of the system and set the
sensor to measure the value.

Setting range

Outlet pressure

Diff. pressure, external
Diff. pressure, pump
Series 2000, diff. pressure
External pressure

Diff. pressure, inlet

Diff. pressure, outlet

Flow rate

Series 2000, flow rate
Flow-pipe temperature
Return-pipe temperature
Differential temperature
Ambient temperature
Return-pipe temp., external
0-100 % signal

Not used.

Setting via the operating panel

2.
3.

Settings > Primary controller > Primary sensor > Go to setting
of analog input.
Display Analog inputs (4.3.8) appears.

. Select analog input (Al) for the primary sensor and set the

parameters.
Press ©.
Select control parameter for the primary sensor.

Factory setting

The primary parameter is the outlet pressure. The sensor is
connected to Al1 (CU 352). Other primary parameters can be
selected in the startup wizard.
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9.7.8 Secondary sensor (4.1.5)

Settings

Fig. 52 Secondary sensor

Description

This function is designed for optimizing the constant-pressure
control, where there is a high dynamic friction loss. The function
enables the possibility of placing a primary sensor on the critical
point in the system.

The sensor needs to be hardwired back to the controller, and will
act as primary sensor hence utilizing the normal "Setpoint"
setting.

The "Secondary sensor" is then the "local" sensor placed on the
pump system manifold close to the control cabinet.

In case of a fault on the "Primary sensor", the "Secondary sensor"
will automatically take over using its specified "Setpoint". The
difference between the setpoint of the "Primary sensor" and the
"Secondary sensor" is equal to the total pressure losses in
between the two sensors at maximum flow.

Setting range

» Enabled or Disabled function

1. Setting of analog input

2. Setting of "Measured value from secondary sensor"

3. Setting of "Setpoint"

Settings via the operating panel

» Settings > Primary controller > Secondary sensor
Enable the function.

Define the analog input used for "Secondary sensor".
Define "Measured value from secondary sensor".

Bl

Define "Setpoint" for "Secondary sensor" operation.
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9.7.9 Clock program (4.1.6)

S0bar

0.0bar

Mo, Tu. We. Th. Fr. Sa. Su.

Fig. 563 Clock program

Description

With this function, you can set setpoints and day and time for
their activation. You can also set day and time for stop of the
system.

If the clock program is disabled, the setpoint of the program will
remain active.

1., Minimum two events are required when activating the
—O— clock program: one to start the system and one to
N stop the system.

Setting range
« Activation and setting of event.

|
|
|
il
O
O
O
|
I

Fig. 54 Event 1



Setting via the operating panel

« Settings > Primary controller > Clock program.

Enable the function.

Select and enable one of the ten events.

Select: Normal or Stop. Skip step 4 if you select "Stop".
Set: Setpoint, closed loop.

Set: Time, Hours, Minutes.

Select the day of week on which the settings are to be
activated.

7. Select: Enabled.

Repeat steps 2 to 7 if several events are to be enabled.
Note: Up to ten events can be set.

9. Press ©.
10. Select: Enabled.

o0k wbd=

©

Factory setting
The function is disabled.

9.7.10 Proportional pressure (4.1.7)

Settings

Entar valug

Fig. 55 Proportional pressure

Description

The function can only be enabled in pressure-controlled systems
and it automatically adapts the setpoint to the actual flow rate to
compensate for flow-dependent dynamic losses. As many
systems are designed with extra flow capacity, the estimated
maximum flow rate (Qpmax) can be entered manually. In systems
with CR pumps, the pump curves can be used to calculate the
maximum flow rate at the selected setpoint. Set a filter factor to
prevent fluctuation.

The adaptation can be linear or square. See fig. 55.

HA

ov

Fig. 56 Proportional pressure

TMO5 3005 0812

Pos. Description

Pressure at zero flow. Starting point of proportional-
A pressure control (influence at zero flow = x % of

setpoint)
B Qpmax
C Setpoint

The function has these purposes:
» to compensate for pressure losses
» toreduce the energy consumption
» toincrease the comfort for the user.
Setting range
» Selection of control mode
» Influence at 0 flow
+ Estimated flow rate
» Filter factor.
Setting via the operating panel
« Settings > Primary controller > Proportional pressure.
1. Select: Enabled.
2. Select:
Adaptation
Linear or Square.

. Set: Influence at O flow.

. Set: Filter factor.

. Select: Use pump curve or Enter value.
. Set "Qpmax" if you select "Enter value".

(o) T¢I SN @V ]

Factory setting
The function is disabled.
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9.7.11 S-system configuration (4.1.8)

stop band

Fig. 57 S-system configuration

Description

The function allows you to invert the control of mains-operated
pumps (MPC-S). That is, to set whether pumps are to be started
or stopped depending on the actual value.

A start/stop band must be set in order to use this function. See
fig. 58.

Normal

A pump is stopped when the value becomes higher than Hset +
start/stop band. And a pump is started when the value becomes
lower than Hset. See fig. 58.

Inverse

A pump is started when the value becomes higher than Hset +
start/stop band. And a pump is stopped when the value becomes
lower than Hset. See fig. 58.

Normal Inverse
H [ft] H [ft]
Pump stops Pump starts

r---x--------  F--- E--------

Start/stop band Start/stop band

| v Hset ————
Hset Pump starts Pump stops
e e
Time [sec] Time [sec]

TMO03 9205 3607 - TM03 9205 3607

Fig. 58 Normal and inverse control

Setting range

+ Selection of configuration (normal or inverse).

+ Start/stop band.

Setting via the operating panel

« Settings > Primary controller > S-system configuration.
1. Select: Normal or Inverse.

2. Set: Start/stop band.

Factory setting

Normal.
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9.7.12 Setpoint ramp (4.1.9)

Enablad

Change per minute

Fig. 59 Setpoint ramp

Description

When this function is enabled, setpoint changes are affected by
the setpoint ramp, and the setpoint changes gradually over a
period of time.

"Proportional pressure" or "Setpoint influence" are not affected by
this function.

Setting range

The function can be enabled and "Change per minute" can be
set.

Setting via the operating panel

« Settings > Primary controller > Setpoint ramp.

1. Select: Enabled.

2. Set: Change per minute.

Factory setting

The function is disabled.



9.7.13 Pump cascade control (4.2)

In this menu, you can set the functions connected to pump

Settings

umnp start-up tirme

Fig. 60 Pump cascade control

cascade control.
The following menus can be selected:

Min. time between start/stop

Max. number of starts/hour

Standby pumps

Forced pump changeover

Pump test run

Pilot pump

Pump stop attempt

Pump start and stop speed

Min. performance

Compensation for pump start-up time.

9.7.14 Min. time between start/stop (4.2.1)

Settings

p and max.

1=

Fig. 61 Min. time between start/stop

Description

This function ensures a delay between the starting and stopping
of one pump and the starting and stopping of another pump.

The purpose is to prevent hunting when pumps start and stop

continuously.

Setting range
From 1 to 3600 seconds.

Setting via the operating panel

Settings > Pump cascade control > Min. time between start/stop.

Factory setting
The setting is done in the startup wizard and depends on the
application.

9.7.15 Max. number of starts/hour (4.2.1)

Settings

Fig. 62 Max. number of starts/hour

Description

This function limits the number of pump starts and stops per hour
for the complete system. It reduces noise emission and improves
the comfort of systems with mains-operated pumps.

Each time a pump starts or stops, CU 352 calculates when the
next pump is allowed to start/stop in order not to exceed the
permissible number of starts per hour.

The function always allows pumps to be started to meet the
requirement, but pump stops will be delayed, if needed, in order
not to exceed the permissible number of starts per hour.

The time between pump starts must be between the minimum
time between start and stop, see section 9.7.74, and 3600/n, n
being the set number of starts per hour.

Setting range
1 to 1000 starts per hour.

Setting via the operating panel

» Settings > Pump cascade control > Max. number of starts/
hour.

1. Set:
* Min. time between start/stop.
« Max. number of starts/hour.

Factory setting

MPC-E: 200 starts per hour
Other variants: 100 starts per hour

|
_\ ’_ This function has no influence on Stop function
AA  (431)
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9.7.16 Standby pumps (4.2.3)

Settings

Fig. 63 Standby pumps

Description

This function allows you to limit the maximum performance of the
system, by selecting one or more pumps as standby pumps.

If a three-pump system has one standby pump, maximum two
pumps are allowed to be in operation at a time.

If one of the two pumps in operation has a fault and has stopped,
the standby pump will be started. The performance of the system
is thus not reduced.

The status as standby pump alternates between all pumps.
Setting range

The number of possible standby pumps in a system is equal to
the total number of pumps in the system minus 1.

Setting via the operating panel

« Settings > Pump cascade control > Standby pumps.

+ Set: Set the number of standby pumps.

Factory setting

The number of standby pumps is set to zero. The function is
disabled.
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9.7.17 Forced pump changeover (4.2.4)

Enabled

of day for changeouer

Fig. 64 Forced pump changeover

Description

This function ensures that the pumps run for the same number of
operating hours.

In certain applications, the requirement remains constant for long
periods and does not require all pumps to run. In such situations,
pump changeover does not take place naturally, and forced pump
changeover may thus be required.

Once every 24 hours, CU 352 checks if any pump running has a
larger number of operating hours than pumps that are stopped. If
this is the case, the pump will be stopped and replaced by a
pump with a lower number of operating hours.

Setting range

You can enable and disable the function. You can set the hour of
the day at which the changeover is to take place.

Setting via the operating panel

« Settings > Pump cascade control > Forced pump changeover.
1. Select: Enabled.

2. Set: Time of day for changeover.

3. Select interval for pump changeover.

Factory setting
The function is enabled. The time is set to 03:00.



9.7.18 Pump test run (4.2.5)

Settings

Fig. 65 Pump test run

Description

This function is primarily used in situations where the forced
pump changeover is disabled, and/or if the system is set to
operating mode "Stop", for instance in a period when the system
is not needed. In such situations, it is important to test the pumps
regularly.

Advantages of this function:

* Pumps do not seize up during a long standstill due to deposits
from the pumped liquid.

* The pumped liquid does not decay in the pump.
+ Trapped air is removed from the pump.

The pumps start automatically one by one and run for five
seconds.

1., Pumps in operating mode "Manual" are not included
—O— in the test run. If there is an alarm, the test run will
7L/ not be carried out.

Setting range

+ Time of day

+ Day of week

* Include pilot pump.

Setting via the operating panel

+ Settings > Pump cascade control > Pump test run.

1. Selectinterval.
2. Set:

« Time of day

*  Minutes.

3. Select the day of week if you select "Once a week".
If the system is configured with a pilot or a backup pump,
select "Include pilot pump".

Factory setting

The function is disabled.

9.7.19 Pump stop attempt (4.2.7)

Fig. 66 Pump stop attempt

Description

The function allows you to set automatic stop attempts of a pump
when several pumps are running. It ensures that the optimum
number of pumps is always running, in terms of energy
consumption. See section 9.7.20 Pump start and stop speed
(4.2.8). At the same time, the purpose is to avoid disturbances in
connection with automatic stop of pumps.

Stop attempts can either take place with a fixed interval set under
"Interval between stop attempts" or by self-learning. If self-
learning is selected, the interval between stop attempts will be
increased if repeated attempts to stop the pump fail.

Setting via the operating panel

» Settings > Pump cascade control > Pump stop attempt.

1. Select: Self-learning or Fixed interval.

2. Set "Interval between stop attempts" if you select "Fixed
interval”.

3. Select: Enabled.

Factory setting
The function is enabled, and "Self-learning" is selected.
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9.7.20 Pump start and stop speed (4.2.8)

Description

The function controls the starting and stopping of pumps. There

are two options:

1. Use calculated speed
This function ensures that the optimum number of pumps is
always running at a desired duty point, in terms of energy
consumption. CU 352 calculates the required number of
pumps and their speed. This requires that the differential
pressure of the pump is measured by a differential-pressure
sensor or separate pressure sensors on the inlet and outlet
side. If calculated speed has been selected, CU 352 ignores
the percentages set.

2. Use fixed speed

The pumps are started and stopped at speeds set by the user.

1. Use calculated speed

Settings

Fig. 67 Use calculated speed

Setting via the operating panel

« Settings > Pump cascade control > Pump start and stop speed
> Use calculated speed.

2. Use fixed speed

ump stop at

Fig. 68 Use fixed speed
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Setting via the operating panel

» Settings > Pump cascade control > Pump start and stop
speed.

» Select: Use fixed speed.
Set: Start next pump at this speed > 1 -> 2.
. Set the speed as percentage.
. Set the other pumps in the same way.
. Select: Instant pump stop at > 1 -> 0.
. Set the speed as percentage.
. Set the other pumps in the same way.

a B~ WON =

Factory setting
The function is set to calculated speed.

9.7.21 Min. performance (4.2.9)

- hin. pe

Fig. 69 Min. performance

Description

This function ensures circulation in a system. Note that the stop
function, if enabled, can influence this function. See section
9.7.24 Stop function (4.3.1). Examples:

« If zero pumps have been selected, the stop function can stop
the pump if there is no or a very small consumption.

» If pumps have been selected, the stop function will not be
active.

Setting via the operating panel

» Settings > Pump cascade control > Min. performance.

1. Set:

*  Number of pumps

* Speed.

Factory setting

The number of pumps is set to zero. The speed in closed loop is
set to 25 %.



9.7.22 Compensation for pump start-up time (4.2.10)

Settings

ensation for pump start-up fime

pump to

Fig. 70 Compensation for pump start-up time

Description

The function is used for MPC-F systems only.

The purpose is to avoid disturbances when a mains-operated
pump with fixed speed is started. The function compensates for
the time it takes a mains-operated pump to reach its full
performance after start. The startup time of the mains-operated
pump must be known.

Setting via the operating panel

« Settings > Pump cascade control > Compensation for pump
start-up time.

+ Set: Pump start-up time

Factory setting
The startup time is set to zero seconds.

9.7.23 Secondary functions (4.3)

Settings

re build-up

-defined duty

Fig. 71 Secondary functions

Description

In this display, you can set functions that are secondary in
relation to the normal operation of the system. Secondary
functions are functions that offer additional functionality.

The display allows you to open these specific displays:
« Stop function (4.3.1)

« Soft pressure build-up (4.3.3)

» Digital inputs (4.3.7)

* Analog inputs (4.3.8)

« Digital outputs (4.3.9)

* Analog outputs (4.3.10)

* Counter inputs (4.3.11)

* Emergency run (4.3.5)

e Min., max. and user-defined duty (4.3.14)
e Pump curve data (4.3.19)

* Flow estimation (4.3.23)

» Control source (4.3.20)

* Fixed inlet pressure (4.3.22)

* Flow estimation (4.3.23)

* Reduced operation (4.3.24)

* Multisensor settings (4.3.25)

9.7.24 Stop function (4.3.1)

p band
o 3k

upper limit for energy
mit

Fig. 72 Stop function

Description

This function is typically used in constant-pressure applications
and allows you to stop the last pump if there is no or a very small
consumption.

Purpose of the function:
* to save energy

» to prevent heating of shaft seal faces due to increased
mechanical friction as a result of reduced cooling by the
pumped liquid

» to prevent heating of the pumped liquid.
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The description of the stop function applies to all pump systems
with variable-speed pumps. MPC-S systems will have on/off
control of all pumps as described in section 7. Overview of control
variants.

H A
A
Hset + Start/stop band
: \
|

| ['2]
! R
| o~
I - S
Qmin -~ ©
_ Q 3
On/off control Normal operation =

Fig. 73 Start/stop band

When the stop function is enabled, the operation is continuously
monitored to detect a low flow rate. When CU 352 detects no or a
low flow rate (Q < Qmin), it changes from constant-pressure
operation to on/off control of the last pump in operation.

Before stopping, the pump increases the pressure to a value
corresponding to Hset plus (distribution above setpoint / 100) x
start/stop band. The pump is restarted when the pressure is Hset
minus (100-distribution above setpoint) / 100 x start/stop band.
See fig. 74. The start/stop band can be distributed around the
setpoint.

A: Normal operation
H [f] B: Pressure boosting
C: Stop

Start

Stop: Hset + 0.5 x start/stop band ~ Time [sec]

Start: Hset - 0.5 x start/stop band

TMO3 9292 4807

Fig. 74 On/off operation

The flow rate is estimated by CU 352 when the pump is in the
stop period. As long as the flow rate is lower than Qmin, the pump
will run on/off. If the flow rate is increased to above Qmin, the
pump returns to normal operation, Hset. Hset is equal to the
actual setpoint. See section 9.4.4 Setpoint (1.2.2).
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Detection of low flow rate

Low flow rate can be detected in two ways:

» direct flow measurement with a flowmeter or flow switch

» estimation of flow rate by measurement of pressure and
speed.

If the pump system is not connected to a flowmeter or flow switch,
the stop function will use the estimating function.

If the detection of low flow rate is based on flow estimation, a
diaphragm tank of a certain size and with a certain precharge
pressure is required.

Selection of diaphragm tank size

Recommended diaphragm tank size [gal (L)]

Pump type

-E -F -S
CRI(E) 3 4.4 (17) 4.4 (17) 20 (76)
CRI(E) 5 4.4 (17) 4.4 (17) 34 (129)
CRI(E) 10 10.2 (39) 10.2 (39) 62 (235)
CRI(E) 15 34 (129) 34 (129) 211 (799)
CRI(E) 20 34 (129) 34 (129) 211 (799)
CR(E) 32 44 (167) 44 (167) 317 (1200)
CR(E) 45 86 (326) 86 (326) 528 (1999)
CR(E) 64 132 (500) 132 (500) 1056 (3997)
CR(E) 950 132 (500) 132 (500) 1056 (3997)
CR(E) 125 211 (799) 211 (799)  (2) x 1056 (3997)
CR(E) 155 211 (799) 211 (799) (2) x 1056 (3997)

We recommend that the Hydro MPC CME pump sets are
equipped with a diaphragm tank due to the stop function. Hydro
MPC CME systems with the following pump types on system
have the corresponding recommended diaphragm tank size:

Recommended diaphragm tank size [gal (L)]

Pump type Tank size
CME 3 4.4 (17)
CME 5 4.4 (17)
CME 10 10.3 (39)
CME 15 34 (129)
CME 25 34 (129)

Precharge pressure
Hydro MPC-E and -F: 0.7 x setpoint.
Hydro MPC-S: 0.9 x setpoint.

During each flow estimation (every 2 minutes), the estimating
function will disturb the outlet pressure by + 10 % of the setpoint.
If this disturbance is not acceptable, the stop function must be
based on direct flow measurement with a flowmeter or flow
switch.

The minimum flow rate can be set, that is the flow rate at which
the pump system changes to on/off control of the last pump in
operation.

If both a flowmeter and a flow switch are connected, the
changeover to on/off control will be determined by the unit first
indicating low flow rate.



Setting range

Start/stop band: 5-30 %

2-50 % of the rated flow rate (Qnom) of
one of the pumps. (It can only be set if
direct flow measurement by means of
flowmeter has been selected.)

Minimum flow rate:

Distribution above

) 0-100 %.
setpoint:

Setting via the operating panel

System without flow switch or flowmeter

« Settings > Secondary functions > Stop function.
« Select: Enabled.

1. Set: Start/stop band.

2. Select: Go to setting of flow stop parameters. The display
below appears.

Sattings

Fig. 75 Stop parameters
3. Select one of the stop parameters. If you select "Customised
settings", you must set the parameters shown in fig. 76. See
the examples below.

Settings

& for gradient

Delta time for gradient [pump

Dalta tima for gradient [pump
running)

ed reduction

Fig. 76 Customised settings

1
_\ ’_ Rule of thumb: Speed reduction = 2 x delta pressure
AA for gradient.

Example 1: Increasing the stop limit, Qmin (high flow limit)
* Increase "Delta pressure for gradient".

* Reduce "Delta time for gradient (pump stopped)".

* Reduce "Delta time for gradient (pump running)".

* Increase "Speed reduction”.

Example of increased stop limit

Parameter Value

Delta pressure for gradient 6 %

Delta time for gradient (pump stopped) 1.5 seconds
Delta time for gradient (pump running) 2.0 seconds
Speed reduction 10 %

Example 2: Reducing the stop limit, Qmin (low flow limit)
* Reduce "Delta pressure for gradient".

* Increase "Delta time for gradient (pump stopped)".

* Increase "Delta time for gradient (pump running)".

* Reduce "Speed reduction".

Example of reduced flow limit

Parameter Value

Delta pressure for gradient 3%

Delta time for gradient (pump stopped) 15.0 seconds

Delta time for gradient (pump running) 25.0 seconds

Speed reduction 6 %

gL
—O— The stop limit depends on the tank size.
VAW AS

Alternative input

If you select "Alternative input", the controller calculates the stop
parameters based on the following inputs:

* system set-point
» total tank volume
» precharge pressure
» desired stop flow.

Settings

Ot, purnp

Dt, pump running

Fig. 77 Alternative input
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System with flow switch
Make the following additional settings:
1. Select: Go to setting of digital input.
Display Digital inputs (4.3.7) appears.
2. Select the digital input where the flow switch is connected.
. Select: Flow switch.
4. Press ©.

w

N ! /
—O— An open contact indicates low flow.
AW AY

System with flowmeter

Make the following additional settings:

1. Select: Go to setting of analog input.

Display Analog inputs (4.3.8) appears.

Select the analog input where the flowmeter is connected.
Select: Flow rate.

Press © x 2.

Set: Stop limit.

ok onN

1., Asstandard, there is a 10-seconds detection
—O— hysteresis. It can be adjusted with PC-Tool E-
/(>  products.

Factory setting

The function is enabled in pressure-boosting applications with the
settings in the table.

Start/stop band: 25 %

30 % of the rated flow rate of one
pump
Distribution above setpoint: 50 %

Min. flow rate:

The function is disabled in all other applications.
9.7.25 Soft pressure build-up (4.3.3)

Settings

Fig. 78 Soft pressure build-up
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Description

This function is typically used in pressure-boosting applications

and ensures a smooth startup of systems with for instance empty

pipes.

Startup takes place in two phases. See fig. 79.

1. Filling phase
The pipes are slowly filled with water. When the pressure
sensor of the system detects that the pipes have been filled,
phase two begins.

2. Pressure build-up phase
The system pressure is increased until the setpoint is
reached. The pressure buildup takes place over a ramp time.
If the setpoint is not reached within a given time, a warning or
an alarm can be given, and the pumps can be stopped at the

same time.
H [ft] 1. Filling phase 2. Pressurg %—Lp
ghase v/
— - ¢ 5 Y
i
7
1)
|
7 |
S —— |
- g :
e / |
’ |
s | ~
_-* |
- - I » R
I Time [sec] S
— I = 3
Filling time Ramp tn{ne =

Fig. 79 Filling and pressure buildup phases

Setting range

*  Pump speed

*  Number of pumps

* Filling pressure

*  maximum filling time

* Warning or Alarm + stop

* "Ramp time" for "Pressure build-up phase".

Setting via the operating panel

» Settings > Secondary functions > Stop function > Soft
pressure build-up.

1. Select and set:

* Speed

*  Number of pumps

* Filling pressure

+  Max. time.

2. Select: Warning or Alarm + stop.
3. Set: Ramp time.

4. Select: Enabled.

Factory setting
The function is disabled.



9.7.26 Emergency run (4.3.5)

Fig. 80 Emergency run

Description

This function is used in boosting applications. When this function
has been enabled, the pumps will keep running regardless of
warnings or alarms. The pumps will run according to a setpoint
set specifically for this function.

' In case of sensor fault, both main and standby
pumps will run at 100 % speed.
[ J

Setting range

» Setting of digital input (9.7.27 Digital inputs (4.3.7)).

» Setting of digital output (9.7.32 Digital outputs (4.3.9)).

« Setting of setpoint for emergency run.

Setting via the operating panel

« Settings > Secondary functions > Emergency run > Go to

setting of digital input.

Select digital input.

Select: Emergency run.

Press © x 2.

Select: Go to setting of digital output.

Select digital output.

Select: Emergency run.

Press © x 2.

Set: Setpoint, emergency run.

Nk ON =

1., When you have set this function described above,
—O— you can also enable it via the display System
7\ operating mode (2.1.1).

9.7.27 Digital inputs (4.3.7)

[Dry-running pro
(Mot used)
[Mat used)

[Mot used)

[Mot used)

(Mot used)

[Mat used)

Fig. 81 Digital inputs

Description

In this menu, you can set the digital inputs of CU 352. Each input,
except DI1, can be activated and related to a certain function.

As standard, the system has three digital inputs. If the system
incorporates an 10 351B module (option), the number of digital
inputs is 12.

All digital inputs are shown so that their physical position in the
system can be identified.

Example

DI1 (10 351-41), [10]:

DI1: Digital input No 1
(10 351-41): 10 351, GENIbus number 41
[10]: Terminal No 10

For further information on the connection of various digital inputs,
see the wiring diagram supplied with the control cabinet.

Setting range

gL
—O— DI1 (CU 352) cannot be selected.
VAW AS

Setting via the operating panel
« Settings > Secondary functions > Digital inputs.

47

English (US)



(sn) ysibuz

9.7.28 Functions of digital inputs (4.3.7.1)

. duty
duty
defined duty

O
O
O
O
[
[
O
O
O
O
O
O
O
O
1

Fig. 82 Functions of digital inputs
Description
A function can be related to the digital inputs.

Setting range
You can select one function in each display:

Function Contact activated

Not used

Min. duty = PNF:iir'?ting mode
Max. duty o+ = PNFI’E;?'ﬁng mode

_ Operating mode

User-defined duty = wUser-defined"

External fault 1t = External fault

Dry-running protection / = Water shortage

Flow switch _+ = Flow

Resetting of alarm _——+ = Alarms are reset

_ Operating mode

Emergency run = "Emergency run"

Fault, pilot pump

1 = Fault

Alternative setpoint 2-7 - The setpoint is

Factory setting

Digital input Function

External start/stop. Open contact = stop.

DI (CU 352) [10] Note: Input No 1 cannot be changed.

Monitoring of water shortage (dry-running
DI2 (CU 352) [12] protection). Open contact = water shortage
(if the system is supplied with this option).

|
S~ Monitoring of water shortage requires a pressure or
AA level switch connected to the system.

9.7.29 Analog inputs (4.3.8)

1alog inputs

gsured value

[Flow rate 1)

(Mot used)

(Mot used)

Fig. 83 Analog inputs

Description

Each analog input can be activated and related to a certain
function.

As standard, the system has three analog inputs. If the system
incorporates an 10 351B module (option), the number of analog
inputs is 5.

All analog inputs are shown so that their physical position in the
system can be identified. A redundant primary sensor can be
fitted as backup for the primary sensor in order to increase
reliability and prevent stop of operation.

1
M~ Iftwo sensors are to be redundant, each must have a
AA separate analog input.

~ selected
Reduced operation = Activation of Example
P —©— " "Reduced operation” Al1 (CU 352) [51]:
Stop pump 1-6 _ Forces the pump to Al1: Analog input No 1
- -t = sto
Stop pilot pump P (CU352): CU352
[51]: Terminal No 51

1
_\ '_ In the display, you can only select pumps defined in
AA the system.

See the relevant sections for further information about the
functions.

Generally, a closed contact activates the function selected.
Setting via the operating panel

« Settings > Secondary functions > Stop function > Go to setting
of digital input.
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Setting via the operating panel

« Settings > Secondary functions > Stop function > Go to setting
of analog input.



9.7.30 Analog inputs (4.3.8.1 to 4.3.8.7)

Settings

Fig. 84 Analog inputs

Description

In this menu, you can set "Analog inputs". Each display is divided
into three parts:

» Setting of input signal, for instance 4-20 mA

* "Measured input value", for instance "Outlet pressure”

* Measuring range of the sensor/signal transmitter, for instance
0-232 psi (0-16 bar).

Setting range

You can set the following parameters in each display:

* Not used

* Range of input signal, 0-20 mA, 4-20 mA, 0-10 V

* Measured input value

+ Sensor range.

Setting via the operating panel

« Settings > Secondary functions > Stop function > Go to setting
of analog input.

If an analog input is deactivated, the display only
shows the setting of the analog input.
Ao/ Ifthe input is activated, "Measured input value" is
-O- shown. This makes it possible to relate a function to
4 =f N the analog input in another display. When the analog
- input has been related to a function, CU 352 will
return to the display for setting of analog inputs.

Factory setting

Pressure boosting

Analog input Function

Al1 (CU 352) [51] Outlet pressure

Heating and cooling

Analog input Function

Al1 (CU 352) [51] These are selected in the startup wizard

9.7.31 Analog inputs and measured value (4.3.8.1.1 -
4.3.8.7.1)

<00

O
O
|
|
O
|
O
O
O

Fig. 85 Analog inputs and measured value

Description
A function can be related to the individual analog inputs.
Setting range

You can select one function per analog input. For further details,
see the installation and operating instructions for Control MPC.

* Not used

* 0-100 % signal

* Inlet pressure

* Outlet pressure

« External pressure

« Diff. pressure, pump

* Flow rate 1-3

« Tank level, outlet side

* Tank level, suction side
« System pressure

« Diff. pressure, external

» Tank precharge pressure
« Diff. pressure, inlet

« Diff. pressure, outlet

* Return-pipe temp., external
* Flow-pipe temperature

* Return-pipe temperature
« Differential temperature
*  Ambient temperature

* Power, pump 1-6

* Power, VFD

» Multisensor 1-6.

Setting via the operating panel

1
_\ ’_ If more flow rates are used, the flow rate measured
AA and shown is the sum of defined flow rates.

Settings > Secondary functions > Go to setting of analog input.
Select analog input.

Select: Measured input value. Display 4.3.8.1.1 appears.
Select input.

Press ©.

Set the minimum and maximum sensor value.

o~ wLDd =
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9.7.32 Digital outputs (4.3.9)

Settings

[Operati
[N function)

[Ma func

Mo fun

[ function)

(M function)

(Mo function)

Fig. 86 Digital outputs

Description

Each digital output can be activated and related to a certain
function.

As standard, the system has two digital outputs.

If the system incorporates an |0 351B module (option), the
number of digital outputs is 9.

All digital outputs are shown so that their physical position in the
system can be identified.

Example

DO1 (10 351-41) [71]:

DO1 Digital output No 1
(10 351-41) 10 351B, GENIbus number 41
[71] Terminal No 71

For further information on the connection of various digital
outputs, see the wiring diagram supplied with CU 352.
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9.7.33 Function of digital outputs (4.3.9.1 - 4.3.9.16)

JO000000000000=0

Fig. 87 Function of digital outputs

Description

A function can be related to the individual outputs.

Setting range

You can select one function in each display:

* No function

» Operation, system
Alarm, system

* Warning, system

* Ready, system

* Water shortage

e Min. pressure

* Max. pressure

* Emergency run

* Operation, pilot pump

» Pressure relief valve

*  Pump outside duty range

» Operation, pump(s)

* Operation, pump 1-6

* Alarm, pump 1

» Alarm, limit 1 exceeded

*  Warning, limit 1 exceeded

» Alarm, limit 2 exceeded

*  Warning, limit 2 exceeded

* Reduced operation.

Setting via the operating panel

« Settings > Secondary functions > Stop function > Go to setting
of digital input.

Factory setting

Digital output Function

DO1 (CU 352) [71]  Alarm, system

DO2 (CU 352) [74] Operation, system




9.7.34 Analog outputs (4.3.10)

9.7.35 Output signal (4.3.10.1 - 4.3.10.3)

Fig. 88 Analog outputs

1

_\ '_ This display only appears if an 10 351B module is
A /A installed.

Description

CU 352 does not have analog outputs as standard, but the

system can be fitted with an 10 351B module with three analog

outputs.

Setting via the operating panel

» Settings > Secondary functions > Analog outputs.

Fig. 89 Output signal

Description
You can select the parameters below.

Setting range

0-100 % signal

Flow rate 1-6

Inlet pressure

QOutlet pressure

External pressure

Diff. pressure, pump
Tank level, outlet side
Tank level, suction side
System pressure

Diff. pressure, external
Tank precharge pressure
Diff. pressure, inlet

Diff. pressure, outlet
Return-pipe temp., external
Flow-pipe temperature
Return-pipe temperature
Differential temperature
Ambient temperature
System power

Power, pump 1-6
Power, pilot pump
Power, VFD

Speed, pump 1-6
Speed, pilot pump
Current, pump 1-6
Current, pilot pump
Specific energy

Setting via the operating panel

Settings > Secondary functions > Go to setting of analog input.

1. Select analog output and range.

Select: Parameter.
Display 4.3.10.2 appears.

Select output.
Press ©.
Set: Signal range.
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9.7.36 Counter inputs (4.3.11)

Fig. 90 C

Description

You can set CU 352 to accumulate a pumped volume from a

digital water

ounter inputs

meter.

Setting via the operating panel

1. Select digital input for volume counter

2. Define unit (unit of volume per digital input pulse).
3. Define scaling of pulse counts.

Ny

52

This menu only appears if an 10351B module is
connected to CU 352.

9.7.37 Min., max. and user-defined duty (4.3.14)

n. durty
duty
-defined duty

Fig. 91 Min., max. and user-defined duty

Description

This function allows you to let the pumps run in open loop at a set
performance.

Setting range

CU 352 allows you to change between three operating modes:

1. Min. duty (4.3.14.1).

2. Max. duty (4.3.14.2).

3. User-defined duty (4.3.14.3).

For each of these operating modes, you can set the

1

A4

—O— number of operating pumps and the pump
7\ performance (speed).



9.7.38 Min. duty (4.3.14.1)

Settings

1 - Min. duty

the red pump parformance for min, duty

Murmber of pi
| MNurmber of pu

of uariable-speed pumps
d

Fig. 92 Min. duty

Description

In all systems, apart from MPC-S systems, minimum duty is only
possible for variable-speed pumps. In MPC-S systems, you can
only set the number of pumps running at 100 % speed.

Setting range

*  Number of pumps in operation.

» Speed as percentage (25 to 100 %) for variable-speed pumps.

Setting via the operating panel

« Settings > Secondary functions > Min., max. and user-defined
duty > Min. duty.

Select and set:
* Number of pumps in operation, min. duty.
* Speed.

Factory setting

9.7.39 Max. duty (4.3.14.2)

paration at

operation

Fig. 93 Max. duty

Description

The function allows you to set a number of pumps to run at
maximum performance when the function is enabled.

Setting range

You can set the number of pumps to run in the operating mode
"Max.". All pumps run at 100 % speed.

Setting via the operating panel

« Settings > Secondary functions > Min., max. and user-defined
duty > Max. duty.

Select and set:
*  Number of pumps in operation at 100 % speed, max. duty.

Factory setting

Number of pumps in operation All pumps (except standby
during max. duty: pumps)

Number of pumps in operation during min. duty: 1

Speed as percentage for variable-speed pumps: 70
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9.7.40 User-defined duty (4.3.14.3)

Settings

uty

red pump performance for

ser-defimed duty
| Mumber of pu 1]

ed of variable-speed pumps in ope
d

Fig. 94 User-defined duty

Description

You can set a user-defined performance, typically a performance
between minimum and maximum duty.

The function allows you to set a pump performance by selecting

the number of pumps to run and the speed of variable-speed

pumps.

This function primarily selects the variable-speed pumps. If the

number of selected pumps exceeds the number of variable-speed

pumps, mains-operated pumps are started too.

Setting range

*  Number of pumps in operation.

+ Speed as percentage for variable-speed pumps.
Note: In systems with only variable-speed pumps, the speed
can be set between 25 and 100 %; in systems with both
variable-speed pumps and mains-operated pumps the speed
can be set between 70 and 100 %.

Setting via the operating panel

+ Settings > Secondary functions > Min., max. and user-defined
duty > User-defined duty.

Select and set:

* Number of pumps in operation, user-defined duty.
* Speed.

Factory setting

The function is disabled as the following has been set:

Number of pumps in operation during user-defined duty: 0

54

9.7.41 Pump curve data (4.3.19)

Fig. 95 Pump curve data

Description
CU 352 has a number of functions using these pump data:

» Rated flow rate Qnom [gpm]
» Rated head Hnom [ft]

* Max. head Hmax [ft]

* Max. flow rate Qmax [gpm]
» Power, QO, 100 % speed [kW]
» Power, QO, 50 % speed [kW]
» Rated power Pnom [kW]

Grundfos can supply hydraulic data for CR, CRI,
1., CRE and CRIE pumps where GSC files can be
- = downloaded to CU 352.
/N All other pump types require manual entering of
hydraulic pump data.

Enter the electrical data, "Power, Q0, 100 % speed"
<1, and"Power, QO, 50 % speed" manually for all pump
- = types, including CR, CRI, CRE and CRIE.
/N For Grundfos E-pumps, enter the data of input power
(P1).
The data are read by means of the pump performance curves
which can be found in Grundfos Product Center on Grundfos’
homepage, www.grundfos.com. See the examples in figures 96 to
99.
If Grundfos Product Center is not accessible, try to bring a pump
into the three duty points:

» Power, Q0, 100 % speed
» Power, QO0, 50 % speed
* Rated power Pnom.



Read the power values in displays 1.3 to 1.8, depending on the
pump. See section 9.4.10 Pump 1-6, Pilot pump (1.3 - 1.10).

Eta pump =674 %
Eta pump+mator= 455 %
7 8 Qmih)

f f

Qnom Qmax

Fig. 96 Reading of Qnom, Hnom, Hmax and Qmax (Grundfo
Product Center)

2} 96551471 -- Web Page Dialog x|

uty p
100 %

Etapump=00835% |
Eta pump+metor=0.69 %

7 5 (mh)
T

P1=533 W

Fig. 97 Reading of power, Q0, 100 % speed (Grundfos
Product Center)

7 96551471 -- Web Page Dialog

| Etapump=175%

Eta pump+mator= 0 754 %
8 Qrmh)
T

G [
-leer, 55, 50 % s-p'eed
-_—’ -

Pz=84w |

F1=120W

TMO3 9993 4807

S

TMO03 9994 4807

TMO03 9995 4807

Fig. 98 Reading of power, QO0, 50 % speed (Grundfos Product

Center)

7} 96551471 — Web Page Dialog

| Etapump=574% |
Eta pump+motor = 455 %

Fig. 99 Reading of rated power Pnom (Grundfos Product

Center)
A
0.

Qnom and Hnom are the rated duty point of the
pumps and usually the duty point with the highest
efficiency.

Setting via the operating panel
» Settings > Secondary functions > Pump curve data.
» Select and set:

— Rated flow rate Qnom

— Rated head Hnom

— Max. head Hmax

— Max. flow rate Qmax

— Power, QO, 100 % speed

— Power, QO0, 50 % speed

— Rated power Pnom.

TMO3 9996 4807
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9.7.42 Control source (4.3.20)

Settings

From bus

Fig. 100Control source

Description

The system can be remote-controlled via an external bus
connection (option). See section 9.8.2 GENIbus. For further
information, see section 9.8 Data communication.

Select the control source, that is either CU 352 or the external
bus connection.

Setting via the operating panel
» Settings > Secondary functions > Control source.

Factory setting
The control source is CU 352.
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9.7.43 Fixed inlet pressure (4.3.22)

0.0bar

Fig. 101Fixed inlet pressure

Description

This function is only used when no inlet-pressure sensor is fitted
in the system and the inlet pressure is fixed and known.

If the pump system has a fixed inlet pressure, you can enter it in
this display so that CU 352 can optimize the performance and
control of the system.

Setting range

A fixed inlet pressure can be set, and the function can be enabled
and disabled.

Setting via the operating panel

» Settings > Secondary functions > Fixed inlet pressure.

» Select: Enabled or Disabled.

» Set: Fixed inlet pressure.

Factory setting
The function is disabled.



9.7.44 Flow estimation (4.3.23)

Fig. 102Flow estimation

Description

As described in section 9.7.41 Pump curve data (4.3.19), CU 352
can optimize operation according to performance curves and
motor data. In this display, you can select the curve types which
CU 352 uses for the optimization if they are available.

At large flow rates, there may be a considerable head loss
between the pump outlet flange and the pressure sensor. The
loss is caused by non-return valves and pipe bends. To improve
the flow estimation of the system, it is necessary to compensate
for the difference between the measured and the actual
differential pressure across the pump. This is done by entering
the head loss in non-return valves and pipe bends at the rated
flow rate of one pump.

Setting range

* 2nd order QH polynomial

» 5th order QH polynomial

» Power polynomial, QP

* Head loss

Ny

Setting via the operating panel

It is possible to select several curve types, as CU
352 makes a priority based on the data available.

+ Settings > Secondary functions > Flow estimation.

Factory setting
All polynomials are selected.

9.7.45 Reduced operation (4.3.24)

g of digital output

ethod

Mumber of pu
um number of

Fig. 103Reduced operation

Description

This function allows you to limit the number of pumps in
operation, or for MPC-E systems, to limit power consumption.
The limit is activated by a digital input.

Setting range

» Setting of digital input (9.7.27 Digital inputs (4.3.7)).

» Setting of digital output (9.7.32 Digital outputs (4.3.9)).

¢ Maximum number of pumps in operation.

* Maximum power consumption.

Setting via the operating panel

« Settings > Secondary functions > Reduced operation.
Select: Go to setting of digital input.

Select digital input.

Select: Reduced operation.

Press € x 2.

Select: Go to setting of digital output.

Select digital output.

Select: Reduced operation.

Press € x 2.

© XN ORAED=

Factory setting
No digital input is selected (disabled).

Set: Number of pumps in operation or Power consumption.
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9.7.46 Multisensor settings (4.3.25)

Fig. 104Multisensor settings

Description

This function is designed for controlling up to six different zones
in a HVAC system with a defined differential-pressure band. The
function will if one of the "Multisensor" signals are outside the
specific sensor limits (minimum/maximum) influence the setpoint
(SP) up or down to insure that the specific sensor or zone is kept
within its pressure band.

You can adjust the reaction of the setpoint influence by the
means of dedicated "Setpoint alternation”, Kp and Ti values.

In case more sensors are either under or above their limits, you
can set a priority between the sensors. Furthermore, the system
can optimize the actual setpoint if "Energy-saving mode" is
activated, thus, the system will lower the actual setpoint until the
minimum limit for one of the multisensors.

Setting range

*  Number of sensors

« Setpoint limits:
The range with the function will operate the control setpoint up
or down according to the "Multisensor" feedback.

» Setpoint alternation
- Gain Kp
- Integral time Ti

» Energy-saving mode
In this mode, the system ramps down the actual setpoint
towards the minimum limit for one of the "Multisensor".

» Control mode
- Minimum limit:
In this mode, the actual setpoint will be ramped up or down by
the remote sensor with the highest priority if the remote sensor
is outside its "Minimum limit" or "Maximum limit".
- Minimum mode:
In this mode, the actual setpoint must be ramped up by the
remote sensors if one or more of the remote sensors are
below their "Minimum limit".

Settings via the operating panel

» Settings > Secondary functions > Multisensor settings.
Select: Enable.

Set: Number of sensors

Set: Setpoint limits (Select minimum and maximum).

Set: Setpoint alternation (Gain Kp and Integral Ti)

Enable "Energy-saving mode" if requested

Set: Control mode (Select Priority mode or Minimum mode).

Press "Multisensor settings" to set the individual settings for
each multisensor.

N g kN =
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9.7.47 Multisensor settings (4.3.25.1)

Fig. 105Multisensor settings

Description

Each "Multisensor" needs to be defined in order for the function to

work correctly.

Setting range

* Name

» Sensor limits

» Sensor priority (1-6, High = 1)

» Filter factor [second] (time period where the remote sensor
feedback signal is averaged over.)

» Sensor source

Local =Al
Bus =BUS communication

Setting via the operating panel

« Settings > Secondary functions > Multisensor settings >
Multisensor settings.



9.7.48 Monitoring functions (4.4)

Settings
.4 - Monitaring

Fig. 106 Monitoring functions

Description

The system has a series of functions that constantly monitor the
operation of the system.

The primary purpose of the monitoring functions is to ensure that
faults do not damage pumps or the system.
Setting range

*  Dry-running protection (4.4.1)

*  Min. pressure (4.4.2)

*  Max. pressure (4.4.3)

* External fault (4.4.4)

* Limit 1 exceeded (4.4.5 - 4.4.6)

*  Pumps outside duty range (4.4.7)

* Pressure relief (4.4.8)

* Log values (4.4.9)

* Fault, primary sensor (4.4.10).

Setting via the operating panel
« Settings > Monitoring functions.

9.7.49 Dry-running protection (4.4.1)

4.4.1 - DNU-TUnning pro

Fig. 107Dry-running protection

Description

Dry-running protection is one of the most important monitoring
functions, as the bearings and the shaft seal may be damaged if
the pumps run dry. We thus always recommend that you use dry-
running protection.

The function is based on monitoring of the inlet pressure or the
level in a possible tank or pit on the inlet side.

Level switches, pressure switches or analog sensors signalling

water shortage at a set level can be used.

There are three different methods for detection of water shortage:

» Pressure switch on inlet manifold or float switch/electrode
relay in the supply tank. See section 9.7.50 Pressure/level
switch (4.4.1.1).

* Measurement of inlet pressure in the inlet manifold by means
of an analog pressure transmitter. See section
9.7.51 Measurement, inlet pressure (4.4.1.2).

* Measurement of level in the supply tank by means of an
analog level transmitter. See section 9.7.52 Measurement,
tank level (4.4.1.3).

Setting via the operating panel

» Settings > Monitoring functions > Dry-running protection >
Select method.
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9.7.50 Pressure/level switch (4.4.1.1)

Settings

The digital input for the pra
e ble the

Fig. 108Pressure/level switch

Description

This function is primarily used in boosting applications. Dry-
running protection can take place by means of a pressure switch
on the inlet manifold or a level switch in a tank on the inlet side.

When the contact is open, CU 352 registers water shortage after
a time delay of approximately five seconds. You can set whether
the indication is to be just a warning or an alarm stopping the
pumps.

You can set restarting and resetting of alarms to be automatic or
manual.

Setting range

+ Selection of digital input for the function.

» Reaction in case of water shortage: Alarm + stop.

* Restarting: Manual or Auto.

Setting via the operating panel

« Settings > Monitoring functions > Dry-running protection >
Pressure/level switch > Go to setting of digital input. Display
Digital inputs (4.3.7) appears.

Set the input to dry-running protection.
Press ©.

Select:

* Warning or Alarm + stop.

* Manual or Auto.

w N =

Factory setting

The setting is done in the startup wizard and depends on the
application.
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9.7.51 Measurement, inlet pressure (4.4.1.2)

to enable
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Fig. 109Measurement, inlet pressure

Description

Dry-running protection can take place by means of a pressure
transmitter measuring the inlet pressure.

You can set two levels:

*  Warning

* Alarm + stop.

You can set restarting and resetting of alarms to be automatic or
manual.

Setting range

« Selection of analog input for the function.

* Inlet pressure level for "Warning".

* Inlet pressure level for "Alarm + stop".

* Restarting: Manual or Auto.

Setting via the operating panel

» Settings > Monitoring functions > Dry-running protection >
Measurement, inlet pressure> Go to setting of analog input.
Display Analog inputs (4.3.8) appears.

. Select: Inlet pressure.

Press ©.

. Select: Enabled.

. Select and set the level:
Warning.

* Alarm + stop.

5. Select resetting: Auto or Manual.

AW N

1., Ifone of the levels is not required, the level value
—O— must be the minimum value of the inlet-pressure
/N transmitter. This disables the function.

Factory setting

The setting is done in the startup wizard and depends on the
application.



9.7.52 Measurement, tank level (4.4.1.3)

Settings

Fig. 110Measurement, tank level

Description

Dry-running protection can take place by means of a level
transmitter measuring the level in a tank on the inlet side.

You can set two levels:

* Warning

* Alarm + stop.

You can set restarting and resetting of alarms to be automatic or
manual.

Setting range

« Selection of analog input for the function.

* Tank level for "Warning".

* Tank level for "Alarm + stop".

* Restarting: Manual or Auto.

Setting via the operating panel

« Settings > Monitoring functions > Dry-running protection >
Measurement, tank level > Go to setting of analog input.
Display Analog inputs (4.3.8) appears.

. Set the input to "Tank level, suction side".

Press © x 3.

. Select: Enabled.

. Select and set the level:
Warning.

* Alarm + stop.

5. Select alarm resetting: Manual or Auto.

AW N

Factory setting
The function is disabled.

9.7.53 Min. pressure (4.4.2)

0.0bar

O

Fig. 111 Min. pressure

Description

The outlet pressure will be monitored if the application is pressure
boosting. In all other applications, the system pressure will be
monitored. CU 352 will react if the pressure becomes lower than
a set minimum level for an adjustable time.

The minimum pressure can be monitored if a fault indication is
required in situations where the outlet pressure becomes lower
than the set minimum pressure.

You can set whether the indication is to be just a warning or an
alarm stopping the pumps. This may be desirable if the system is
used for an irrigation system where a very low outlet pressure
may be due to pipe fracture and thus an extraordinarily high
consumption and a very low counterpressure. In such situations,
it is desirable that the system stops and indicates alarm. This
situation requires manual resetting of alarms.

You can set a startup delay ensuring that the system can build up
pressure before the function is enabled. You can also set a time
delay, that is for how many seconds the outlet pressure may be
lower than the set minimum pressure before the alarm is
activated.

Setting range

* Minimum pressure level within the range of the primary
sensor.

« Activation of stop when the pressure falls below the minimum
pressure.

« Time delay of function at start-up.
« Time delay of function during operation.

Setting via the operating panel

« Settings > Monitoring functions > Min. pressure > Enabled.
. Select and set: Min. pressure.

. Select: Alarm + stop at min. pressure.

Set:

« Time delay of function at start-up

« Time delay of function during operation.

S SEES

Factory setting
The function is disabled.
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9.7.54 Max. pressure (4.4.3)

Settings

set before the

an be enabled
g of analog input

10.0bar

Fig. 112Max. pressure

Description

The outlet pressure will be monitored if the application is pressure
boosting. In all other applications, the system pressure will be
monitored. CU 352 will react if the pressure becomes higher than
a set maximum level.

In certain installations, a too high outlet pressure may cause
damage. It may therefore be necessary to stop all pumps for a
short period if the pressure is too high.

You can set whether the system is to restart automatically after
the pressure has dropped below the maximum level, or if the
system must be reset manually. Restarting will be delayed by an
adjustable time. See section 9.7.14 Min. time between start/stop
(4.2.1).

Setting range

» Maximum pressure level within the range of the primary
sensor.

* Manual or automatic restarting.

Setting via the operating panel

» Settings > Monitoring functions > Max. pressure > Enabled.
4. Set: Max. pressure.

5. Select resetting: Manual or Auto.

Factory setting

The function is disabled.
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9.7.55 External fault (4.4.4)

[ mIm]ey

0=

Fig. 113External fault

Description

The function is used when CU 352 is to be able to receive a fault
signal from an external contact. In case of external fault, CU 352
indicates warning or alarm. In case of alarm, the system changes
to another manual operating mode, for instance "Stop".

Setting range

» Selection of digital input for the function.

» Setting of time delay from closing of the contact until CU 352
reacts.

* Reaction in case of external fault: Warning or alarm and
change of operating mode.

» Restarting after alarm: Manual or Auto.

Setting via the operating panel

« Settings > Monitoring functions > External fault > Go to setting
of digital input. Display Digital inputs (4.3.7) appears.

Set the input to "External fault".

Press ©.

Set: Time delay, fault indication.

If only a warning is required in case of external fault, select
"Warning".

If the system is to give alarm and change operating mode in
case of external fault, select operating mode "Manual" or
"Auto".

Factory setting

The function is disabled. If the function is enabled, the following
values have been set from factory:

» Time delay: 5 seconds.
» Operating mode in case of alarm: Stop.
* Restarting: Manual.

© ® N



9.7.56 Limit 1 exceeded (4.4.5 - 4.4.6)

O

Input value to be monitored

Limit type

Fig. 114Limit 1 exceeded

Description

With this function, CU 352 can monitor set limits of analog values.

It will react if the values exceed the limits. Each limit can be set
as a maximum or minimum value. For each of the monitored
values, a warning limit and an alarm limit must be defined.

The function allows you to monitor two different locations in a
pump system at the same time, for instance the pressure at a
consumer and the pump’s outlet pressure. This ensures that the
outlet pressure does not reach a critical value.

If the value exceeds the warning limit, a warning is given. If the
value exceeds the alarm limit, the pumps will be stopped.

You can set a delay between the detection of an exceeded limit
and the activation of a warning or an alarm. You can also set a
delay for resetting a warning or an alarm.

A warning can be reset automatically or manually.

You can set whether the system is to restart automatically after an
alarm, or if the alarm must be reset manually. Restarting can be
delayed by an adjustable time. You can also set a startup delay
ensuring that the system reaches a steady state before the
function becomes active.

Setting range

+ Selection of analog input for the function
* Input value to be monitored

+ Limit type (Min. limit and Max. limit)

* warning limit

» alarm limit.

Setting via the operating panel

1., Analog inputs must be correctly set before the
—O— function is enabled. See section 9.7.29 Analog inputs
4 - N (4.3.8).

Settings > Monitoring functions > Limit 1 exceeded / Limit 2
exceeded > Go to setting of analog input.

1. Select analog input.

2. Select: Input value to be monitored. Display 4.3.8.1.1
appears.

3. Select input.

4. Press ©.

5. Set the minimum and maximum sensor value.

6. Press © x 2.

7. Select: Input value to be monitored.

8. Select input.

9. Press ©.

10. Select:

e Min. limit or Max. limit.

« Set delays.

11. Press ©.

12. Select:

* Set warning limit

« Enabled.

13. Set limit.

14. Select resetting: Manual or Auto.

15.Press ©.

16. Select:

« Setalarm limit

* Enabled.

17. Set limit.

18. Select resetting: Manual or Auto.

19.Press ©.

20. Select: Enabled.

Factory setting
The function is disabled.
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9.7.57 Pumps outside duty range (4.4.7)

Settings

Fig. 115Pumps outside duty range

Description

The function gives a warning if the duty point of the pumps moves
outside the defined range. For instance, if the inlet pressure
becomes lower than a minimum permissible value, thus causing a
risk of cavitation for some pump types.

The warning is given with a set time delay. You can set whether
the warning is to be reset automatically or manually when the
duty point comes within the defined duty range. You can also set
a relay output to be activated when the warning is given, and to
be deactivated when the warning is reset.

This function requires that the outlet pressure and the inlet
pressure (either measured or configured) or the differential
pressure of the pumps is monitored, and that CU 352 contains
valid pump data from either a GSC file or from manual input. See
section 9.7.41 Pump curve data (4.3.19).

Setting range

» Setting of manual or automatic resetting.
» Setting of warning delay.

Setting via the operating panel

« Settings > Monitoring functions > Pumps outside duty range >
Manual / Auto > Set warning delay.

Factory setting
The function is disabled.
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9.7.58 Pressure relief (4.4.8)
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Fig. 116Pressure relief

Description

The purpose of the function is to reduce the pressure in the pipes
by opening a solenoid valve if it exceeds a set limit. If the
pressure is not reduced within a given time, the solenoid valve
will be closed, and a warning can be given.

1: Solenoid valve opens.
2: Solenoid valve closes.
3: Solenoid valve opens.
4: Warning is activated.
) 5: Solenoid valve closes, and
P [psil] warning is reset.
A
1 2 3 45
Valve opening /\ I
pressure \ Band
____________________________ NV
/ "
3
= 8
: Time [sec S
Valve opening pressure Warning [sec] g
minus band delay Z

Fig. 117 Pressure relief

Setting range

» Setting of digital output.

» Setting of pressure to be monitored.

» Setting of valve opening pressure.

» Setting of band for valve opening pressure.
» Setting of warning or alarm.



Setting via the operating panel

Settings > Monitoring functions > Pressure relief > Go to
setting of digital output.

. Select digital output.
. Select: Pressure relief valve.

Press € x 2.

. Select: Pressure to be monitored

Select: Outlet pressure, System pressure or External
pressure.

Press ©.

. Select and set:

Valve opening pressure
Band, valve opening pressure.

. Select: Warning > Disabled or Enabled.
. Set: Delay. (Only to be set if warning has been enabled).
9.

Select: Enabled.

Factory setting
The function is disabled.

9.7.59 Log values (4.4.9)
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Fig. 118Log values

Description

Select the values to be logged and the number of samples per
hour. The resulting timespan is shown. When the timespan has
elapsed, old logged values will be deleted and overwritten by the

new ones.

Log values

Estimated flow rate (only if no flowmeter is installed)
Speed of pumps

Process value

Setpoint

Power consumption (MPC-E systems)

Inlet pressure (if an inlet-pressure sensor is installed).

Setting range
Samples per hour: 1-3600.

Setting via the operating panel

1.
2.

Settings > Monitoring functions > Log values.
Set: Samples per hour.
Select the values to be logged.

9.7.60 Fault, primary sensor (4.4.10)
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Fig. 119Fault, primary sensor

Description

You can set how the system is to react if the primary sensor fails.

Setting range

» Stop (without delay)

» Stop (with delay)

*  Min.

* Max.

» User-defined

» Operating mode "Local"
* Emergency run

* Reset: Manual or Auto.

Setting via the operating panel

« Settings > Monitoring functions > Fault, primary sensor.

1. Select reaction in case of a fault in the primary sensor.
2. Select resetting: Manual or Auto.
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9.7.61 Non-return valve (4.4.11)

-return value

ng of alarm

Enabled

Fig. 120Non-return valve

Description

This function enables CU 352 to detect if a "Non-return valve" is
leaking or faulty. A small leakage will after five accumulated
incidents result in a warning. A faulty NRV will instantly result in
an alarm and pump stop. In this case the motor is not able to
overcome the backflow through the pump with the faulty NRV.

_\ : ’_ The function is only valid for a MPC-E system with
,O\ MLE motors model G, H, | or J.

Setting range

* Monitoring, non-return valve: Enabled or Disabled.

+ Automatic resetting of alarm: Enabled or Disabled.

Setting via the operating panel

« Settings > Monitoring functions > Non-return valve

1. Enable the function.

2. Select if "Automatic resetting of alarm" is to be "Disabled".

Factory setting

The function is "Enabled".
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9.7.62 Functions, CU 352 (4.5)

Fig. 121Functions, CU 352

Description
Make the basic settings of CU 352 in this submenu.

CU 352 comes with most of these settings, or they are made at
startup and normally not to be changed.

The service language, English, can be selected for service
purposes. If no buttons are touched for 15 minutes, the display
returns to the language selected at startup or to the language set
in Display language (4.5.1).

1

_\ '_ If the service language is selected, the symbol A~ is
AA to the right in the top line of all displays.

Setting range

» Activation of service language, British English.

» Re-activation of startup wizard. (After startup, the wizard is
inactive.)

« Selection of "Display language".

« Selection of display units.

» Setting of "Date and time".

« Selection of password for menu "Operation" and "Settings".
« Setting of "Ethernet" communication.

« Setting of "GENIbus number".

* Reading of "Software status".



9.7.63 Display language (4.5.1)

L

9.7.64 Units (4.5.2)

C parameters

Differential temperature

Fig. 122Display language

Description

Here you select the language for the CU 352 display.

Setting range

+ English

+ German

* Danish

* Spanish

* Finnish

* French

+ Greek

+ ltalian

* Dutch

* Polish

+ Portuguese
* Russian

* Swedish

+ Chinese

* Korean

* Japanese
+ Czech

* Turkish

* Hungarian
* Bulgarian
» Croatian

* Latvian

* Lithuanian
* Romania

+ Slovak

* Slovenian
» Serbian Latin

+ US English
* Indonesian
* Malay

+ Estonian.

Setting via the operating panel
« Settings > Functions, CU 352 > Display language.

Factory setting

The display language is English. It can be changed at startup.

O
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Fig. 123Units

Description

Here you can select units for the various parameters.

Select between S| and imperial units. You can also select other
units for the individual parameters.

Setting range

Basic setting

Parameter Possible units
Sl Imperial
. kPa, MPa, mbar, bar, m,
Pressure bar psi .
psi
Differential . kPa, MPa, mbar, bar, m,
m psi .
pressure psi
Head m ft m, cm, ft, in
Level m ft m, cm, ft, in
3 3
3 m®/s, m°/h, I/s, gpm,
Flow rate m®/h gpm yd®/s, yd3/min, yd¥h
Volume m?3 gal I, md gal, yd3

Specific energy

kWh/m®  Wh/gal

kWh/m?3, Wh/gal, Wh/
kgal, BTU/gal, HPh/gal

Temperature °C °F K, °C, °F

Differential K K K

temperature

Power kW HP W, kW, MW, HP
Energy kWh kWh kWh, MWh, BTU, HPh

1., [funits are changed from Sl to imperial or vice versa,
—O— all individually set parameters will be changed to the
AW AY

basic setting in question.
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Setting via the operating panel
« Settings > Functions, CU 352 > Units.

Set unit standard, measuring parameter and specific unit. See the
example in fig. 124.

Settings

mbar
bar
m
Pal

OoROO

Fig. 124Example of selection of units

Factory setting

The setting is done in the startup wizard and depends on the
application.
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9.7.65 Date and time (4.5.3)

ate and time

Fig. 125Date and time

Description

You can set date and time as well as how they are to be shown in
the display.

The clock has a built-in rechargeable voltage supply which can

supply the clock for up to 20 days if the voltage supply to the
system is interrupted.

If the clock is without voltage for more than 20 days, it must be
set again.
Setting range

The date can be set as day, month and year. The time can be set
as a 24-hour clock showing hours and minutes.

There are three formats.

Examples of format

2012-09-27 13:49

27-09-2012 13:49

9/27/2012 1:49 pm

You can also select if Sunday or Monday is to be the first day of
week.

Setting via the operating panel

» Settings > Functions, CU 352 > Date and time.

1. Select and set:

« Day, Month, Year, Hours, Minutes.

2. Select format.

3. Select "Sunday" or "Monday" under "First day of week".

Factory setting
Local time.

If the system has been without voltage for more than
20 days since it left the factory, the clock may have
Ao, returned to the original setting: 01-01-2005 0:00.
—O— Date and time may have been changed during the
7NN setting of system.
= There is no automatic changeover to/from daylight-
saving time.



9.7.66 Password (4.5.4)

Settings

Fig. 126Password

Description

You can limit the access to the menus "Operation" and "Settings"
by means of a password. If the access is limited, it is not possible
to view or set any parameters in the menus.

The password must consist of four digits and may be used for
both menus.

1

_\O’_ If you have forgotten the password(s), contact
AN Grundfos.

Setting via the operating panel

+ Settings > Functions, CU 352 > Password.

1. Select the password to be enabled.

2. Select: Enter password.
The first digit of the password is flashing.

3. Select digit.
The second digit of the password is flashing.

4. Repeat these steps if it is necessary to enable the other
password.

Factory setting

Both passwords are disabled. If a password is enabled, the
factory setting will be "1234".

9.7.67 Ethernet (4.5.5)

- Ethemet

MAC address

Resat the Etharn

Fig. 127Ethernet

Description

CU 352 is equipped with an Ethernet connection for
communication with a computer, either direct or via Internet. See
also section 9.8.1 Ethernet.

9.7.68 GENIbus number (4.5.6)

Fig. 128GENIbus number

Description

CU 352 can communicate with external units via an RS-485
interface (option). For further information, see fig. 132 and
section 7. Click [Apply].

Communication is carried out according to the Grundfos bus
protocol, GENIbus, and enables connection to a building
management system or another external control system.

Operating parameters, such as setpoint and operating mode, can
be set via the bus signal. Furthermore, status about important
parameters, such as actual value and input power, and fault
indications can be read from CU 352.

Contact Grundfos for further information.

Setting range
The number can be set between 1 and 64.

Setting via the operating panel
» Settings > Functions, CU 352 > GENIbus number.

Factory setting
No number has been set.
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9.7.69 Software status (4.5.9)

Settings

Fig. 129Software status

Description

This display shows the status of the software installed in CU 352.
Furthermore, the version code and the product numbers of
configuration files (GSC) read into the unit are shown. You can
also upgrade the software version. Contact Grundfos for further
information.
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9.7.70 Status display menu (4.6)

Settings
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Fig. 130Status display menu

Description

In the main status menu, you can have up to three status values
displayed.

In this menu, you can define each status value to be displayed
and define a short name for the value.

PV =Process Value

SP =Setpoint

Q =Flow

Setting range

Name of each display value

Function type for Display 1-3

Settings

=

O
o
O
O
O
o
B
|
O
O
O
O
O

Fig. 131Status display menu (4.6.1)

Setting in operating panel

» Settings > Status display menu

1. Select display 1, 2 or 3, press [OK].

2. Define a name for display.

3. Select the value for the display 1, 2 or 3.
Factory settings

Display 1: PV, Primary sensor

Display 2: SP, Actual setpoint



9.8 Data communication

CU 352 is equipped with a hardware enabling communication
with external units, such as a computer, via an external GENIbus
or ethernet connection.

2 _

Grundfos CIU
communication
interface

Third-party
gateway

|
|
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|

~ External GENIbus connection
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1 1 Internet

Intranet

External

GENIbus module

"

|

1
-
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(option)

Ethernet connection

TMO5 3235 1012

Fig. 132Data communication via external GENIbus and ethernet connection

9.8.1 Ethernet

Ethernet is the most widely used standard for local networks
(LAN). The standardization of this technology has created some
of the easiest and cheapest ways of creating communication
between electric units, for instance between computers or
between computers and control units.

The webserver of CU 352 makes it possible to connect a
computer to CU 352 via an ethernet connection. The user
interface can thus be exported from CU 352 to a computer so that
CU 352 and consequently the system can be monitored and
controlled externally.

1., Werecommend that you protect the connection to
—O— CU 352 according to your safety requirements in
/(N  consultation with the system administrator.

In order to use the webserver, you must know the IP address of
CU 352. All network units must have a unique IP address to
communicate with each other. The IP address of CU 352 from
factory is 192.168.0.102.

Alternatively to the factory-set IP address, it is possible to use a
dynamic assignment of IP address. This is possible by activating
a DHCP (Dynamic Host Configuration Protocol) in CU 352 or via
the webserver. See the example in fig. 133.

- Ethemet

Fig. 133Example of setting of Ethernet

Dynamic assignment of an IP address for CU 352 requires a
DHCP server in the network. The DHCP server assigns a number
of IP addresses to the electric units and makes sure that two units
do not receive the same IP address.

A standard internet browser is used for connection to the
webserver of CU 352.

If you want to use the factory-set IP address, no changes are
required in the display. Open the internet browser and enter the
IP address of CU 352.

If you want to use dynamic assignment, you must enable the
function by selecting "Use DHCP" and clicking [ok]. A check mark
shows that the function has been enabled.
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Open the internet browser and enter the host name of CU 352
instead of the IP address. The internet browser will now try to
connect to CU 352. The host name can be read in the display, but
can only be changed by either a GSC file (configuration file) or via
a webserver. See section Change of network setting on page 72.

N ! /
—O— A host name is required to use DHCP.
T4 W A

This is the first display shown when connecting to CU 352.

TMO3 2048 0517

Fig. 134Connection to CU 352
Factory setting

User name: admin
Password: admin

When you have entered the user name and password, an
application starts up in CU 352, provided that a Java Applet has
been installed on the computer. If this is not the case, but the
computer is connected to the internet, then use the link on the
screen to download and install the Java Applet.

The application on CU 352 exports the Java Applet to your
browser and gives you access to user interfaces such as display
and operating panel.

The Java Applet installation in the browser must be accepted by
the user. You can now monitor and control CU 352 from a
computer.

cnunoros ™

by
CRUNDFOS 7\

TMO5 3236 0517

Fig. 135Network setting

Change of network setting

When connection to the webserver of CU 352 has been
established, you can change the network setting.

72
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Fig. 136Change of network setting

1. Click [>Network admin].
2. Enter the changes.
3. Click [Submit] enable the changes.

Havree

TMO3 2050 3505



Administrator configuration
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Fig. 137Change of user name and password

. Click [>Admin config].

. Enter new user name if applicable.

. Click [Apply].

. Enter existing password.

. Enter new password.

. Repeat new password.

7. Click [Apply].

9.8.2 GENIbus

By installing a GENIbus module in CU 352, you can connect the
system to an external network. The connection can take place via
a GENIbus-based network or a network based on another

fieldbus protocol via a gateway. See examples in fig. 132. For
further information, contact Grundfos.

The gateway may be a Grundfos CIU communication interface or
a third-party gateway. For further information on CIU, see
Grundfos Product Center, or contact Grundfos.

o a b WN -

10. Servicing the product
WARNING

Electric shock

Death or serious personal injury

- Switch off the power supply before you start any
work on the product.

- Lock the main switch with a padlock to ensure that
the power supply cannot be accidentally switched
on.

10.1 Maintaining the product

10.1.1 Pumps

Pump bearings and shaft seal are maintenance-free.
10.1.2 CU 352

CU 352 is maintenance-free. Keep the unit clean and dry, and
protect it against direct sunlight. For ambient temperature, see
section 714. Technical data.

10.1.3 Motor bearings

Motors without lubricating nipples are maintenance-free.

Lubricate motors with lubricating nipples with a high-temperature
lithium-based grease. See the instructions on the fan cover of
Grundfos motors.

In the case of seasonal operation where the motor is idle for more
than six months of the year, we recommend that you grease the
motor when you take the pump out of operation.

11. Protecting the product against frost

If pumps are not used during periods of frost, they must be
drained to avoid damage.

Follow these instructions:

1. Loosen the vent screw in the pump head.

2. Remove the drain plug from the base.

WARNING

Electric shock

Death or serious personal injury

- Make sure that the escaping hot or cold liquid does
not cause injury to persons or damage to the
equipment.

Do not tighten the vent screw and fit the drain plug until the pump
is to be used again.

12. Taking the product out of operation

Switch off the main switch to take the pump system out of
operation.

WARNING

Electric shock

Death or serious personal injury

- Do not touch the conductors in front of the main
switch as they are still energized.

- Lock the main switch with a padlock to ensure that
the power supply cannot be accidentally switched
on.

Take individual pumps out of operation by switching off the
corresponding motor-protective circuit breaker, automatic circuit
breaker or fuse.
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13. Fault finding

WARNING

Electric shock

Death or serious personal injury
- Switch off the power supply for at least five minutes before you start any work on the product.
- Make sure that the power supply cannot be accidentally switched on.

Fault Possible cause Remedy

1. The pumps are not a) The actual pressure is higher than or Wait until the pressure has dropped, or lower the
running. equal to the setpoint. pressure on the outlet side of the pump system. Check

that the pumps start.

b) The power supply has been switched off. Connect the power supply.

c) The main switch has cut out. Cut in the main switch.

d) The main switch is defective. Replace the main switch.

e) The motor protection has been activated. Contact Grundfos.

f) The motor is defective. Repair or replace the motor.

g) The pressure transmitter is defective. Replace the pressure transmitter. Transmitters with 0-
20 mA or 4-20 mA output signals are monitored by the
pump system.

h) The cable is broken or short-circuited. Repair or replace the cable.

2. The pumps start, but stop a) Water shortage or no inlet pressure. Re-establish the supply of water to the pump system.
immediately. The operating When the inlet pressure has been re-established, the
pressure is not reached. pumps will restart after 15 seconds.

3. The pump system has a) The pressure transmitter is defective. Replace the pressure transmitter. Transmitters with 0-
stopped and cannot 20 mA or 4-20 mA output signals are monitored by the
restart. pump system.

b) The cable is broken or short-circuited. Repair or replace the cable.

c) The power supply to CU 352 has been Connect the power supply.

switched off.

d) CU 352 is defective. Contact Grundfos.

4. Unstable water supply from a) The inlet pressure is too low. Check the inlet pipe and the inlet strainer, if any.
the pump system. b) The inlet pipe, strainer or pumps are Clean the inlet pipe, strainer or pumps.

partly blocked by impurities.

c) The pumps suck air. Check the inlet pipe for leakages.

d) The pressure transmitter is defective. Replace the pressure transmitter.

5. The pumps are running, a) The valves are closed. Open the valves.
but deliver no water. b) The inlet pipe or pumps are blocked by Clean the inlet pipe or pumps.

impurities.

¢) The non-return valve is blocked in the Clean the non-return valve. Check that the non-return

closed position. valve moves freely.

d) The inlet pipe is leaky. Check the inlet pipe for leakages.

e) There is air in the inlet pipe or pumps. Vent and prime the pumps. Check the inlet pipe for
leakages.

6. The pump system is a) The consumption is too high. * Reduce the consumption, if possible.
unabl_e to reach the « Install a bigger pump system.
setpoint. b) Too many standby pumps have been Reduce the number of standby pumps.

selected.

c) There is a pipe fracture or a leakage in Check the system, and repair the damaged parts, if

the system. necessary.

7. Leakage from the shaft a) The shaft seal is defective. Replace the shaft seal.
seal. b) The height adjustment of the pump shaft Readjust the shaft height.

is inaccurate.
8. Noise. a) The pumps are cavitating. Clean the inlet pipe or pumps and possibly the inlet
strainer.

b) The pumps do not rotate freely (frictional Readjust the shaft height.

resistance) due to inaccurate height
adjustment of the pump shaft.
9. Very frequent starts and a) The diaphragm tank precharge pressure Set the correct precharge pressure.

stops.

is not correct.
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14. Technical data

14.1 Pressure

Inlet pressure

The Hydro MPC pump systems can operate with a positive inlet
pressure (precharged pressure system) or with a negative inlet
pressure (vacuum at the inlet manifold).

We recommend that you calculate the inlet pressure in these
cases:

* Water is drawn through long pipes.

*  Water is drawn from depths.

* Inlet conditions are poor.

L., Inthis document, the term "inlet pressure" is defined
—O— as the pressure or vacuum which can be measured
7\{> immediately before the pump system.

To avoid cavitation, make sure that there is a minimum inlet
pressure on the inlet side of the pump system. The minimum inlet
pressure in bar can be calculated as follows:

H = Pp- NPSH - H¢ - Hy - Hs

Py = Barometric pressure in feet (33.9 feet at sea level). In
closed systems, Py, indicates system pressure in feet.

NPSH = Net Positive Suction Head in feet. NPSH can be read
from the NPSH curve at the maximum capacity at
which the pump will run. See the installation and
operating instructions for CR, CRI, CRN.

H¢ = Friction loss in inlet piping in feet at the highest flow
the pump will be delivering.

Hy = Vapor pressure in feet.

Hs = Safety margin of minimum 2 ft head.

P (psi) = H/2.31

N 1 » |f"H" is positive, the pump can operate at a suction
—O— lift of maximum "H" feet. If "H" is negative, an inlet
4 \/ N pressure (psia) of minimum "H" feet is required.

Maximum inlet pressure

See the CR, CRI, CRN installation and operating instructions
(96462123) delivered together with this pump system.
Operating pressure

As standard, the maximum operating pressure is 232 psi (16 bar)
for Hydro MPC CR(E) and is 145 psi (10 bar) for Hydro MPC
CME.

On request, Grundfos offers Hydro MPC pump systems with a
maximum operating pressure higher than 232 psi (16 bar).

14.2 Temperatures

Liquid temperature:
— for systems with CR(E) 3,
CR(E) 5, CME 3 and CME

5 pump models

32 to 140 °F (0 to 60 °C).

— for all other pump models 32 to 180 °F (0-82 °C).

Ambient temperature: 0to 104 °F (0 to 40 °C).

14.3 Relative humidity
Maximum: 95 %.

14.4 Sound pressure level

See the installation and operating instructions for the CR pumps.

The sound pressure level for a number of pumps can be
calculated as follows:

Lmax = Lpump+(n-1)x3

Lmax = Maximum sound pressure level

Lpump = Sound pressure level for one pump

n Number of pumps

14.5 Electrical data
Supply voltage
See the nameplate.

Backup fuse
See the wiring diagram supplied with the system.

Digital inputs

Open-circuit voltage 24 VDC
Closed-circuit current 5mA, DC
Frequency range 0-4 Hz

|
_\ ’_ All digital inputs are supplied with PELV voltage
A A  (Protective Extra-Low Voltage).

Analog inputs

0-20 mA
4-20 mA
0-10 Vv

Input current and voltage

Tolerance + 3.3 % of full scale

Repetitive accuracy + 1 % of full scale

Input resistance, current <250 Q

Input resistance, voltage, CU 352 50 kQ + 10 %

Input resistance, voltage, 10 351 > 50 kQ + 10 %

24 V, maximum 50 mA,
short-circuit protected

Supply to sensor

|
_\ ’_ All analog inputs are supplied with PELV voltage
A A  (Protective Extra-Low Voltage).

Digital outputs (relay outputs)

Maximum contact load 240 VAC, 2 A

Minimum contact load 5VDC, 10 mA

All digital outputs are potential-free relay contacts.

Some outputs have a common C terminal.

1

S~

-O- For further information, see the wiring diagram
7\f>  supplied with the pump system.
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Inputs for PTC sensor or thermal switch

For PTC sensors to DIN 44082. Thermal switches can also be
connected.

Open-circuit voltage 12VDC 15 %

Closed-circuit current 2.6 mA, DC

1., Inputs for PTC sensors are electrically separated
—O— from the other inputs and outputs of the pump
7> system.

15. Related documents

You find further product information about the pump system in the

following documents.

All documents are available in Grundfos Product Center:
www.grundfos.com > International website > Grundfos Product
Center.

. Frequency Publication
Title [Hz] number
Data booklets
Grundfos Hydro MPC CME 60 99537904

Installation and operating instructions

CR, CRI, CRN 50/60 98419736

CRE, CRIE, CRNE, CRKE,

SPKE, MTRE, CHIE* 60 98566351
Frequency converter** 50/60 -
Diaphragm tank - 98817081
Service documentation

Service instructions 50/60 96646712
Service kit catalogue 50/60 96488862

Other documentation

*kk

* The instructions are only relevant for Hydro MPC-E, S pump
systems.

** The instructions are only relevant for Hydro MPC pump
systems with external frequency converter.

*** A wiring diagram is supplied with the pump system.
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16. Disposing of the product

This product or parts of it must be disposed of in an
environmentally sound way:

1. Use the public or private waste collection service.

2. If this is not possible, contact the nearest Grundfos company
or service workshop.
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Warning

Prior to installation, read these installation and
operating instructions. Installation and operation
must comply with local regulations and accepted
codes of good practice.

Warning

Electrical work: All electrical work should be
performed by a qualified electrician in
accordance with the latest edition of national,
state, and local codes and regulations.

Warning

Shock Hazard: A faulty motor or wiring can cause
electrical shock that could be fatal, whether
touched directly or conducted through standing
water. For this reason, proper grounding of the
pump to the power supply’s grounding terminal
is required for safe installation and operation.

In all installations, the above-ground metal
plumbing should be connected to the power
supply ground as described in Article 250-80 of
the National Electrical Code.
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1. Limited warranty

Products manufactured by GRUNDFOS PUMPS CORPORATION
(Grundfos) are warranted to the original user only to be free of
defects in material and workmanship for a period of 24 months
from date of installation, but not more than 30 months from date
of manufacture. Grundfos' liability under this warranty shall be
limited to repairing or replacing at Grundfos' option, without
charge, F.O.B. Grundfos' factory or authorized service station,
any product of Grundfos' manufacture. Grundfos will not be liable
for any costs of removal, installation, transportation, or any other
charges which may arise in connection with a warranty claim.
Products which are sold but not manufactured by Grundfos are
subject to the warranty provided by the manufacturer of said
products and not by Grundfos' warranty. Grundfos will not be
liable for damage or wear to products caused by abnormal
operating conditions, accident, abuse, misuse, unauthorized
alteration or repair, or if the product was not installed in
accordance with Grundfos' printed installation and operating
instructions.

To obtain service under this warranty, the defective product must
be returned to the distributor or dealer of Grundfos' products from
which it was purchased together with proof of purchase and
installation date, failure date, and supporting installation data.
Unless otherwise provided, the distributor or dealer will contact
Grundfos or an authorized service station for instructions.

Any defective product to be returned to Grundfos or a service
station must be sent freight prepaid; documentation supporting
the warranty claim and/or a Return Material Authorization must
be included if so instructed.

GRUNDFOS WILL NOT BE LIABLE FOR ANY INCIDENTAL OR
CONSEQUENTIAL DAMAGES, LOSSES, OR EXPENSES
ARISING FROM INSTALLATION, USE, OR ANY OTHER
CAUSES. THERE ARE NO EXPRESS OR IMPLIED
WARRANTIES, INCLUDING MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE, WHICH EXTEND BEYOND
THOSE WARRANTIES DESCRIBED OR REFERRED TO
ABOVE.

Some jurisdictions do not allow the exclusion or limitation of
incidental or consequential damages and some jurisdictions do
not allow limit actions on how long implied warranties may last.
Therefore, the above limitations or exclusions may not apply to
you. This warranty gives you specific legal rights and you may
also have other rights which vary from jurisdiction to jurisdiction.

2. Symbols used in this document

Warning

If these safety instructions are not observed,
it may result in personal injury.

Warning

If these instructions are not observed, it may lead
to electric shock with consequent risk of serious
personal injury or death.

If these safety instructions are not observed,

it may result in malfunction or damage to the

equipment.

Notes or instructions that make the job easier
and ensure safe operation.

3. Introduction

The CR range is based on the inline multistage centrifugal pump
first pioneered by Grundfos. CR is available in four basic
materials and over one million configurations. CR is suitable for
pumping water and water-like liquids in industry, petrochemical
plants, water treatment plants, commercial buildings, and many
other applications. Some of the outstanding characteristics of CR
are:

« superior efficiency

« reliability

* easy maintenance

« compact size and small footprint

* quiet operation.



4. Shipment inspection

Examine the components carefully to make sure no damage has
occurred to the pump during shipment. Ensure that the pump is
NOT dropped or mishandled.

4.1 Lifting instructions
Do not use the lifting eyes of the motor for lifting
the entire pump and motor assembly.

Lift pump assembly with lifting straps that pass through the motor
stool. Ensure that the load is not applied to the pump shaft.

TMO04 0339 0608

Fig. 1 Correct lifting of a CR pump

4.2 Ensure you have the right pump

Check the pump nameplate to make sure that it is the one you

ordered.

* CR: Centrifugal pump; all parts in contact with the pumped
liquid are made of standard cast iron and AlISI 304 stainless
steel

* CRI: Centrifugal pump; all parts in contact with the pumped
liquid are made of AISI 304 stainless steel

* CRN: Centrifugal pump; all parts in contact with the pumped
liquid are made of AISI 316 stainless steel

* CRT: Centrifugal pump; all parts in contact with the pumped
liquid are made of titanium

* CRE: Centrifugal pump with a Grundfos MLE variable
frequency drive motor.

4.3 Checking the condition of the pump

The packing in which your pump arrived is specially designed for
your pump to prevent damage during shipment. As a precaution,
leave the pump in the packing until you are ready to install it.
Examine the pump for any damage that may have occurred
during shipping. Examine any other parts of the shipment as well
for any visible damage.

If the shipment consists of a complete unit

(motor attached to pump end), the position of the

coupling connecting the pump shaft to the motor
‘ shaft is set to factory specifications.

No adjustment is required. If the shipment is a

pump end without motor, follow the adjustment

procedures in section 13. Replacing the motor.

Pump without motor (CR, CRI, CRN 1s, 1, 3, 5, 10, 15, and 20
only):

If you purchased a pump end without motor, the shaft seal has
been set from factory. Do not loosen the three set screws on the
shaft seal when attaching the motor.

Pump without motor (CR, CRN 32, 45, 64, 90, 120, and 150
only):

If you purchased a pump end without motor, you must install the
shaft seal. The shaft seal is protected in its own box inside the
pump packing crate. To protect the shaft and bearings during
shipment, a transport protector is used. Remove the transport
protector prior to installation of the shaft seal. Read the seal
installation instructions which are included in the pump packing.

4.4 Electrical requirements

Warning

Electrical work: All electrical work should be
performed by a qualified electrician in
accordance with the current national, state, and
local codes and regulations.

Warning

Shock hazard: A faulty motor or faulty wiring can
cause electric shock that could be fatal, whether
the motor is touched directly or the current is
conducted through standing water. For this
reason, safe installation and operation require
proper grounding of the pump to the power
supply ground (earth) terminal.

In all installations, connect the above-ground
metal plumbing to the power supply ground
terminal as described in Article 250-80 of the
National Electrical Code.

Verify the power supply to make sure that the voltage, phases
and frequency match those of the pump. The proper operating
voltage and other electrical information appear on the motor
nameplate. These motors are designed to run on - 10 %/+ 10 %
of the rated nameplate voltage. For dual-voltage motors, the
motor should be internally connected to operate on the voltage
closest to the 10 % rating, i.e., a 208 V motor should be wired
according to the 208 V wiring diagram. The wiring diagram can be
found on either a plate attached to the motor or on a label inside
the terminal box cover.

Do not operate the pump if voltage variations are
greater than - 10 % /+ 10 %.

English (US)
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o CR 45-3-1 A-G-A-E-HQQE

5.1 Nameplate data 5.2.1 CR, CRI, CRN 1s, 1, 3, 5, 10, 15, and 20

. . Example CR3- 10 A FG A E HQQE
1. Type designation
2. Model, material Type range: CR, CRI, CRN |
number, production Rated flow rate in [m3/h] (x 5 gpm)

number

3. Head in feet at Code for pump version
j— rated flow i i
Code for pipe connection

Number of impellers

\

6 F I O 4. Rated motor hp :
Noe EMHE o] 5. Head at zero flow Code for materials
PN o A 6. Rated rpm Code for rubber parts
7. Rated flow Code for shaft seal
Seris o |
I € -nooo- ¢ O Rated frequency 5.2.2 CR, CRN 32, 45, 64, 90, 120, and 150
) 9

Maximum pressure 2
and maximum & Example CR 32-2- 1 A G A E KUBE
liquid temperature g Pump range: CR, CRN
10. Direction of rotation g Rated f 3 5
11. Production country 2 ated flow rate in [m™/h] (x gpm)
Number of impellers
Fig. 1 Example of nameplate CR, CRI, CRN, CRT Number of reduced-diameter impellers
Specification of the model line in nameplates: Code for pump version
Code for pipe connection
Code for materials
A 12345678 P1 13 41 0123
t t Code for rubber parts
Model e.g. Material number Code for shaft seal
ABCD
. 5.2.3 CRT 2, 4, 8, and 16
Production company
Example CRT 16- 30 /2 A G A AUUE
Last two digits of production year Pump range: CRT |
Rated flow rate in [m%/h] (x 5gpm)
] - Number of stages x 10
Production week number (01-52) — 3 Code for impellers (used only if the pump has
3 fewer impellers than stages)
™
Sequence of pump within production week _| é Code for pump version
= Code for pipe connection
Fig. 2 Key to model line in nameplates Code for materials

Code for shaft seal and rubber parts




5.2.4 Codes

CR 45-3-1 A-G-A-E-HQQE

Example

Pump version

Basic version)
Oversize motor
Certificate/approval

CR pump for high temperatures (air-cooled top assembly)

Horizontal version

High-pressure pump with high-speed MLE motor
Different pressure rating

Pump with different max. speed

Pump with low NPSH

Magnetic drive

Fitted with sensor

Undersize motor

Horizontal version with bearing bracket
High-pressure pump

Oversize motor (two flange sizes bigger)
NEMA version™

Special version?)

A

Pipe connection

-G

A Oval flange, Rp thread

B Oval flange, NPT thread

CA FlexiClamp (CRI(E), CRN(E) 1, 3, 5, 10, 15, 20)
CX Triclamp (CRI(E), CRN(E) 1, 3, 5, 10, 15, 20)
F DIN flange

G ANSI flange

J JIS flange

N Changed diameter of ports

P PJE coupling

X Special version

Materials

A Basic version

D Carbon-graphite filled PTFE (bearings)

G Wetted parts, AISI 316

Gl All parts stainless steel, wetted parts, AlSI 316
| Wetted parts, AlSI 304

1l All parts stainless steel, wetted parts, AlSI 304
K Bronze (bearings)

S SiC bearings + PTFE neck rings

X Special version

-A

Code for rubber parts

E

F
K
\

EPDM
FXM
FFKM
FKM

-E

-H

QQ
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Example A G -A -E -H QQ E
Shaft seal

A O-ring seal with fixed driver

B Rubber bellows seal

E Cartridge seal with O-ring

H Balanced cartridge seal with O-ring

K Metal bellows cartridge seal

(0] Double seal, back-to-back

P Double seal, tandem

X Special version

B Carbon, synthetic resin-impregnated

H Cemented tungsten carbide, embedded (hybrid)
Q Silicon carbide

U Cemented tungsten carbide

X Other ceramics

E EPDM

F FXM

K FFKM

\Y FKM

=N

In August 2003 the NEMA version pump code was discontinued for all material numbers created by Grundfos manufacturing
companies in North America. The NEMA version pump code will still remain in effect for existing material numbers. NEMA version
pumps built in North America after this change will have either an A or a U as the pump version code depending on the date the
material number was created.

If a pump incorporates more than two pump versions, the code for the pump version is X. X also indicates special pump versions not
listed above.



6. Applications

Compare the pump’s nameplate data or its performance curve
with the application in which you plan to install it. Make sure the
application falls within the following limits.

Type Application/liquid

Hot and chilled water, boiler feed, condensate

CR return, glycols and solar thermal liquids.
Deionized, demineralized and distilled water.
CRI/CRN Brackish water and other liquids unsuitable for

contact with iron or copper alloys. (Consult
manufacturer for specific liquid compatibilities.)

High-pressure washdown, reverse osmosis or other
CRN-SF ) o
high-pressure applications.

Salt water, chloride based liquids and liquids

CRT approved for titanium.

7. Operating conditions

7.1 Ambient temperature and altitude

If the ambient temperature exceeds the maximum temperature
limits of the pump or the pump is installed at an altitude
exceeding the altitude values in the chart below, the motor must
not be fully loaded due to the risk of overheating.

Overheating may result from excessive ambient temperatures or
the low density and consequently low cooling effect of the air at
high altitudes. In such cases, it may be necessary to use a motor
with a higher rated output (P2).

P2
[%]
100 m— 2
90 S~ ~
50 1 \\
70 \
60
50

/

60 80 100 120 140 160 180
T[°F]

T T T T
3280 7382 11483 15584 ft

TMO03 4272 2006

Fig. 3 Relationship between motor output (P2) and ambient
temperature/altitude

7.2 Liquid temperatures

Pump Liquid temperature
CR, CRI, CRN 1s, 3, 5, 10, 15, and 20 (_'2%'_12142%:'2)
CR, CRN 32, 45, 64, and 90* (:gg e (F:)
CR, CRN 120 and 150* (up to 60 hp) (:§§ P g)
CR, CRN 120 and 150 (75 and 100 hp) (362_'122%8,,2)
CRT 2,4, 8,16 (-_2%_.12142%0!:0)
AT
Pumps with Cool-Top™ up(:c;(()ifg)"F

All motors are designed for continuous duty in 104 °F (40 °C)
ambient air conditions. For higher ambient temperature
conditions, consult Grundfos.

*

We recommend xUBE shaft seals for temperatures above
200 °F. Pumps with KUHE hybrid shaft seals can only operate
up to 200 °F (90 °C). Pumps with xXUUE shaft seals can be
operated down to -40 °F (-40 °C). ("x" is the seal type).

7.3 Minimum inlet pressures

All CR, CRI, CRN NPSHR + 2 feet

CRN-SF 29 psi (2 bar)

Legend
Pos. Description
1 NEMA standard-efficiency motors
2 NEMA premium-efficiency motors

Example: From fig. 3 it appears that P2 must be reduced to 88 %
when a pump with a NEMA premium-efficiency ML motor is
installed 15,584 feet above sea level. At an ambient temperature
of 167 °F, P2 of a standard-efficiency motor must be reduced to
74 % of rated output.

In cases where both the maximum temperature and the maximum
altitude are exceeded, the derating factors must be multiplied.
Example: 0.89 x 0.89 = 0.79.

English (US)
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7.4 Maximum inlet pressures

Stages

Pump type I\_Ilax.
60 Hz 50 Hz [psi (bar)]
CR, CRI, CRN 1s 2-27 2-36 145 (10)
CR, CRI, CRN 1 225 2-36 145 (10)
27 217 (15)
CR, CRI, CRN 3 217 2-29 145 (10)
19-25 31-36 217 (15)
CR, CRI, CRN 5 2-9 3-16 145 (10)
10-24 18-36 217 (15)

CR, CRI, CRN 10 15 1-6 116 (8)
6-17 7-22 145 (10)

CR, CRI, CRN 15 1-2 1-3 116 (8)
3-12 4-17 145 (10)

CR, CRI, CRN 20 1 1-3 116 (8)
210 417 145 (10)

CR, CRN 32 11-2 11-4 58 (4)
3-2-6 5.2-10 145 (10)
7-2-11-2 11-14 217 (15)

CR, CRN 45 1-1-1 1-1-2 58 (4)
22-3 32-5 145 (10)
42-81  62-132 217 (15)

CR, CRN 64 1-1 1-1-22 58 (4)
1-2-1 2-1-4-2 145 (10)
2-52 4-1 - 8-1 217 (15)

CR, CRN 90 1-1 - 1 58 (4)
1-1-1 2:2-32 145 (10)
22 - 4-1 3-6 217 (15)
CR, CRN 120 1-1-1 1-2-1 145 (10)
22-3 2-5-1 217 (15)
4-1 - 5-1 6-1-7 290 (20)
CR, CRN 150 1-1 1-1 - 1 145 (10)
1-2 2-1 - 4-1 217 (15)
32-4-2 52-6 290 (20)
CRT 2 26 2-11 145 (10)
7-18 13-26 217 (15)
CRT 4 1-7 1-12 145 (10)
8-16 14-22 217 (15)
CRT 8 1-16 1-20 145 (10)
CRT 16 210 2-16 145 (10)

CRN-SF all all 72 (5)*
362 (25)**

*

** During operation.

10
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7.5 Maximum operating pressures
250 °F (194 °F for CRN-SF)

Stages

Stages

Pump type/ Max.
connection 60 Hz 50 Hz [psi (bar)]
CR, CRN 120
1-1-3 232 (16)
4-2-5-2 1-1-5-2 435 (30)
CR, CRN 150
1-1-3 232 (16)
4-1-4-2 1-1-4-2 435 (30)
CRT 2 2-18 2-26 305 (21)
CRT 4 1-16 1-22 305 (21)
CRT 8 1-8 1-12 232 (16)
10-16 14-20 362 (25)
CRT 16 1-8 1-8 232 (16)
10-12 10-16 362 (25)

Pump type/ Max.
connection 60 Hz 50 Hz [psi (bar)]
CR, CRI, CRN 1s
Oval flange 1-17 1-23 232 (16)
FGJ, PJE 1-27 1-36 362 (25)
CR, CRI,CRN 1
Oval flange 1-17 1-23 232 (16)
FGJ, PJE 1-27 1-36 362 (25)
CR, CRI,CRN 3
Oval flange 1-17 1-23 232 (16)
FGJ, PJE 1-27 1-36 362 (25)
CR, CRI,CRN 5
Oval flange 1-16 1-22 232 (16)
FGJ, PJE 1-24 1-36 362 (25)
CR, CRI 10
Oval flange CR 1-6 145 (10)
Oval flange, CRI 1-10 1-16 232 (16)
FGJ, GJ, PJE 1-10 1-16 232 (16)
FGJ, GJ, PJE 12-17 17-22 362 (25)
CRN 10
All 1-17 1-22 362 (25)
CR, CRI 15
Oval flange 1-5 1-7 145 (10)
FGJ, GJ, PJE 1-8 1-10 232 (16)
FGJ, GJ, PJE 9-12 12-17 362 (25)
CRN 15
All 1-12 1-17 362 (25)
CR, CRI 20
Oval flange 1-5 1-7 145 (10)
FGJ, GJ, PJE 1-7 1-10 232 (16)
FGJ, GJ, PJE 8-10 12-17 362 (25)
CRN 20
All 1-10 1-17 362 (25)
CR, CRN 32
1-1-5 1-1-7 232 (16)
6-2 - 11-2 8-2-14 435 (30)
CR, CRN 45
1-1-4-2 1-1-5 232 (16)
4-2 - 8-1 6-2 - 13-2 435 (30)
CR, CRN 64
1-1-3 1-1-5 232 (16)
4-2-5-2 6-2 - 8-1 435 (30)
CR, CRN 90
1-1-3 1-1-4 232 (16)
4-2 - 4-1 5-2-6 435 (30)

Consult Grundfos in case of other operating conditions.
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8. Installation

Warning

Do not turn on the power supply until the pump is
properly installed.

8.1 Pump location

Locate the pump in a dry, well-ventilated, frost-free area which is
not subject to extreme variation in temperature.

Make sure the pump is mounted at least 6 inches (150 mm) clear
of any obstruction or hot surfaces.

The motor requires an adequate air supply to prevent overheating
and adequate vertical space to remove the motor for repair.

In open systems requiring suction lift, locate the pump as close to
the liquid source as possible to reduce friction loss in pipes.

8.2 Foundation

Use concrete or similar foundation material to provide a secure,
stable mounting base for the pump.

See table below for bolt hole center line dimensions for the
various pump types.

Secure the pump to the foundation using all four bolts and shim
pump base to assure the pump is vertical and all four pads on the
base are properly supported (uneven surfaces can result in pump
base breakage when mounting bolts are tightened).

O [

TMO04 3906 0409

-

Fig. 4 Pump position

The pump can be installed vertically or horizontally. See fig. 4.
Ensure that an adequate supply of cool air reaches the motor
cooling fan. The motor must never fall below the horizontal plane.
Arrows on the pump base show the direction of flow of liquid
through the pump.

To minimize possible noise from the pump, it is advisable to fit
expansion joints on either side of the pump and anti-vibration
mountings between the foundation and the pump.

‘ Make sure the vent plug is located in the
uppermost position.

Fit isolating valves on either side of the pump to avoid draining
the system if the pump needs to be cleaned, repaired or replaced.

Base and bolt hole center line dimensions

4x0
N &
3
©o
Ly .Bi_
-~ - B2 é
=
L1 L2 B1 B2 (%}
Pump type
[inches] [mm] [inches] [mm] [inches] [mm] [inches] [mm] [inches] [mm]
CR1s,1,3,5 3 15/16 100 511/16 145 71/16 180 8 11/16 220 1/2 13
CRI,CRN 1s 1, 3,5
CRT 2.4 3 15/16 100 57/8 150 71/16 180 8 11/16 220 12 13
CR 10, 15, 20 51/8 130 6 15/16 176 87/16 215 10 1/16 256 9/16 13.5
CRN 10, 15, 20
CRT 8, 16 51/8 130 7718 200 87/16 215 9 3/4 248 1/2 13
CR 32 6 11/16 170 8 3/4 223 97/16 240 11 3/4 298 9/16 14
CRN 32 6 11/16 170 87/8 226 97/16 240 11 3/4 298 9/16 14
CR 45, 64 71/2 190 9 3/4 248 10 1/2 266 13 1/16 331 9/16 14
CRN 45, 64 71/2 190 97/8 251 10 1/2 266 13 1/16 331 9/16 14
CR, CRN 90 7 13/16 199 10 1/4 261 11 280 13 11/16 348 9/16 14
CR, CRN 120, 150 10 13/16 275 13 9/16 344 14 15/16 380 18 9/16 472 11/16 18

12



8.3 Pump mounting

Warning

CR, CRI, CRN pumps are shipped with covered
suction and discharge ports. Remove the covers
before the pipes are connected to the pump.

8.3.1 Recommended installation torques

Recommended Recommended
Pump type foundation torque  flange torque
[ft-1bs] [ft-1bs]
CR, CRI, CRN 1s/1/3/
5 and CRT 2/4 30 37-44
CR, CRI, CRN 10/15/
20 and CRT 8/16 37 44-52
CR, CRN 32/45/64/90/ 52 52.59

120/150

8.4 Suction pipe

The suction pipe should be adequately sized and run as straight
and short as possible to keep friction losses to a minimum
(minimum of four pipe diameters straight run prior to the suction
flange). Avoid using unnecessary fittings, valves or accessory
items. Use butterfly valves in the suction line only when it is
necessary to isolate a pump because of a flooded suction
condition. This would occur if the water source is above the
pump. See fig. 5 and fig. 6. Flush piping prior to pump installation
to remove loose debris.

ﬁ | Reservoir
Butterfly ]j O Butterfly
valve '--EL— | valve

1= Q%
Check T 1 : Strainer

valve '-\\:_:[[,. ,__m-ﬁﬂij

Expansion joints

|
i

TMO05 9273 3613

Fig. 5 Flooded suction

g
Butterfly ]
valve Check [T T[ Eccentric

valve reducer
o) ; 1

Suction
plpe

Reservoir

Foot valve

W

TMO5 9274 3613

Fig. 6 Suction lift*

* The suction pipe should have a fitting on it for priming. CRN-
SF pumps cannot be used for suction lift.

8.4.1 Suction pipe sizes

The following recommended suction pipe sizes are the smallest
sizes which should be used with any specific CR pump type.
Verify the suction pipe size in each installation to ensure that
good pipe practices are being observed and excess friction
losses are not encountered.

High temperatures may require larger diameter pipes to reduce
friction and improve NPHSA.

Pump type Min. suction pipe size

CR, CRI, CRN 1s, 1, 3; qn Nominal diameter acc. to

CRT 2 ANSI schedule 40
. . Nominal diameter acc. to

CR,CRI,CRN5;CRT4 1-1/4 ANSI schedule 40
CR, CRI, CRN 10, 15, 20; on Nominal diameter acc. to

CRT 8, 16 ANSI schedule 40
. Nominal diameter acc. to

CR, CRN 32 2-12" ANSI schedule 40
" Nominal diameter acc. to

CR, CRN 45 3 ANSI schedule 40
" Nominal diameter acc. to

CR, CRN64, 90 4 ANSI schedule 40
CR, CRN 120, 150 5 Nominal diameter acc. to

ANSI schedule 40

8.5 Discharge pipe

We suggest to install a check valve and a isolating valve in the
discharge pipe.

Pipe, valves and fittings should be at least the same diameter as
the discharge pipe or sized in accordance with good piping
practices to reduce excessive flow velocities and friction losses in
pipes.

The pressure rating of pipes, valves and fittings

must be equal to or greater than the maximum

system pressure.

Before installing the pump, pressure check the discharge piping
to at least the maximum pressure the pump is capable of
generating or as required by codes or local regulations.

Whenever possible, avoid high pressure-loss fittings, such as
elbows or branch tees directly on either side of the pump.
The piping should be adequately supported to reduce thermal
and mechanical stresses on the pump.

According to good installation practices, clean the system
thoroughly and flush it of all foreign materials and sediment prior
to pump installation. Furthermore, never install the pump at the
lowest point of the system due to the natural accumulation of dirt
and sediment. If there is excessive sediment or suspended
particles, we recommend that a strainer or filter is used.
Grundfos recommends that pressure gauges are installed on
suction and discharge flanges or in pipes to monitor pump and
system performance.

Warning

To avoid problems with water hammer, do not
use quick-closing valves in CRN-SF applications.
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8.6 Bypass

Install a bypass in the discharge pipe if there is any risk that the
pump may operate against a closed valve in the discharge line.
Flow through the pump is required to ensure that adequate
cooling and lubrication of the pump is maintained.

See 7.3 Minimum inlet pressures for minimum flow rates.

Elbows should be at least 12" from the bypass opening to prevent
erosion.

Bypass line

Bypass
I opening

\/
L
TM04 3926 3613

Bypass
opening

= %
Suction Discharge 3
=

Fig. 8 Optional bypass arrangement

Bypass

opening . .
2 Bypass line =
%
o 3
Suction Discharge é
=

Fig. 9 Optional bypass arrangement for CR, CRN 32, 45, 64
and CR 90, 120 and 150 only
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8.7 Flange forces and torques

If not all loads reach the maximum permissible value stated in the

tables after fig. 10, one of these values may exceed the normal

limit. Contact Grundfos for further information.

Fig. 10 Flange forces and torques

Y-direction: Direction of chamber stack
Z-direction: 90 ° from inlet/outlet
X-direction: Inlet/outlet

TMO4 0346 1613

Force [F]
FI CR, CRI,
ange CRN Y-direction Z-direction X-direction
[Ib] [Ib] [Ib]
11/4" 1sto 5 171 263 175
2 10,15 and 303 371 337
20
21/2" 32 382 466 422
3" 45 461 562 506
4" 64 and 90 607 753 674
" an 120 and
5", 6 150 607 753 674
Torque [M]
FI CR, CRI,
ange CRN Y-direction Z-direction X-direction
[ft-1b] [ft-1b] [ft-1b]
11/4" 1sto 5 605 715 900
o 10.18and g 848 1,033
20
21/2" 32 793 904 1,106
3" 45 848 959 1,180
4" 64 and 90 922 1,069 1,291
- 120 and
5", 6 150 922 1,069 1,291




8.8 Minimum continuous duty flow rates [gpm]

English (US)

Pump type mi_n. ‘:F to 176°°F at 21 0°°F at 248 :F at 356 :F
(min. °C to 80 °C) (at 99 °C) (at 120 °C) (at 180 °C)
CR, CRI,CRN 1s 0.5 0.7 1.2 1.2*
CR, CRI,CRN 1 0.9 1.3 2.3 2.3*
CR, CRI,CRN 3 1.6 2.4 4.0 4.0*
CR, CRI, CRN 5 3.0 4.5 7.5 7.5*
CR, CRI, CRN 10 5.5 8.3 14 14*
CR, CRI, CRN 15 9.5 14 24 24*
CR, CRI, CRN 20 11 17 28 28*
CR, CRN 32 14 21 35 35*
CR, CRN 45 22 33 55 55*
CR, CRN 64 34 51 85 85*
CR, CRN 90 44 66 110 110*
CR, CRN 120 60 90 N/A N/A
CR, CRN 150 75 115 N/A N/A
CRT 2 1.3 2.0 3.3 N/A
CRT 4 3.0 4.5 7.5 N/A
CRT 8 4.0 6.0 10 N/A
CRT 16 8.0 12 20 N/A

* Grundfos CooI-Top® is only available in the following pump types:

Pump type CR1s CR1 CR3 CR5 CR10 CR15 CR20 CR32 CR45 CR64 CR90
Standard (CR) . ) ° .

| version (CRI) [ o ° ° ) ) )

N version (CRN) . . [ . . ] . . ] . .

15
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8.9 Check valves

A check valve may be required on the discharge side of the pump
to prevent the pump inlet pressure from being exceeded.

When a pump with no check valve is stopped because there is no
demand on the system (all valves are closed), the high system
pressure on the discharge side of the pump will "find" its way
back to the inlet of the pump.

This is especially critical for CRN-SF applications because of the
very high discharge pressures involved. As a result, most CRN-
SF installations require a check valve on the discharge piping.

8.10 Temperature rise

It may sometimes be necessary to stop the flow through a pump
during operation.

When the flow is stopped, the power to the pump is transferred to
the pumped liquid as heat, causing a temperature rise in the
liquid.

The result is risk of overheating and consequent damage to the
pump. The risk depends on the temperature of the pumped liquid
and for how long the pump is operating without flow. See the
following temperature rise table.

Time for temperature rise of 18 °F (10 °C)

Pump type
Seconds Minutes

CR1s,1,3 210 35
CR5 240 4.0
CR10 210 3.5
CR 15 150 2.5
CR 20 120 2.0
50, 120, 150 o0 10

Conditions/reservations

The listed times are subject to the following conditions/
reservations:

* No exchange of heat with the surroundings.

* The pumped liquid is water with a specific heat capacity of
1.0 B/, °F (4.18 M/ q°C).

* Pump parts (chambers, impellers and shaft) have the same
heat capacity as water.

* The water in the base and the pump head is not included.

These reservations should give sufficient safety margin against
excessive temperature rise.

The maximum temperature must not exceed the pump maximum
temperature rating.
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8.11 Electrical connection

Warning

The safe operation of this pump requires that it is
grounded in accordance with the National
Electrical Code and local codes and regulations.
Connect the ground conductor to the grounding
screw in the terminal box and then to the
ACCEPTABLE grounding point. All electrical
work must be performed by a qualified electrician
in accordance with the latest edition of the
National Electrical Code and local codes and
regulations.

8.12 Motors

Grundfos CR pumps are supplied with heavy-duty, 2-pole

(3600 rpm), ODP (open drip-proof) or TEFC (totally enclosed fan
cooled), NEMA C frame motors selected to our rigid
specifications.

Motors with other enclosure types and for other voltages and
frequencies are available on a special-order basis.

CRN-SF pumps are supplied with an IEC (metric) type motor with
a reverse thrust bearing.

If you replace the pump, but keep a motor previously used on
another CR pump, be sure to read 712. Maintaining the motor for
proper adjustment of the coupling height.

8.13 Position of terminal box

The motor terminal box can be turned to any of four positions in
steps of 90 °.

To rotate the terminal box, remove the four bolts securing the
motor to the pump but do not remove the coupling. Turn the motor
to the desired position; replace and securely tighten the four
bolts. See fig. 11.

Discharge

Position 12:00 T

> Position 3:00

Standard terminal
box position (6:00)

Suction

TMO4 3923 0409

Fig. 11 Motor terminal box positions (top view)

8.14 Field wiring

Lead sizes should be based on the current carrying properties of
conductors required by the latest edition of the National Electrical
Code or local regulations. Direct-on-line (DOL) starting is
approved due to the extremely short run-up time of the motor and
the low moment of inertia of the pump and motor. If DOL starting
is not acceptable and reduced starting current is required, use an
auto transformer, resistance starter or soft starter. We suggest to
use a fused disconnect for each pump in case standby pumps are
installed.



8.15 Motor protection

8.15.1 Single-phase motors

All CR pumps with single phase motors, except 10 hp, are
equipped with multi-voltage, squirrel cage induction motors which
include built-in thermal protection.

8.15.2 Three-phase motors

CR pumps with three-phase motors must be used with the proper
size and type of motor-protective circuit breaker to ensure the
motor is protected against damage from low voltage, phase
failure, current unbalance and overloads.

Use a properly sized circuit breaker with manual reset and
ambient-temperature compensated extra-quick trip in all three
phases. The overload protection should be set and adjusted to
the full-load current rating of the motor. Under no circumstances
should the overload protection be set to a higher value than the
full-load current shown on the motor nameplate. This will void the
warranty.

Set overload protection for auto transformers and resistance
starters in accordance with the recommendations of the
manufacturer.

Three-phase MLE motors (CRE-pumps) require only fuses as
circuit breaker. They do not require a motor-protective circuit
breaker. Check for phase unbalance (worksheet is provided.

See section 18. Worksheet for three-phase motors).

Standard allowable phase unbalance is 5 %.

8.15.3 CRN-SF

The CRN-SF is typically operated in series with a feed pump.
Because the maximum allowable inlet pressure of the CRN-SF
increases from 73 psi (when pump is off and during start-up) to
365 psi (during operation), use a control device to start the CRN-
SF pump one second before the feed pump starts. Similarly, the
CRN-SF must stop one second after the feed pump stops.

See CRN-SF start-up timeline below.

CRN-SF Feed pump Feed pump CRN-SF
starts starts stops stops
1 1 1 1 >

TIME

T
1 or more

' T
. 1 N
“ soconds * Both pumps operating -+ o' "or° 2

seconds

TMO04 3921 0409

Fig. 12 CRN-SF start-up

9. Commissioning

9.1 Priming

To prime the pump in a closed system or an open system where
the water source is above the pump, close the pump isolating
valve(s) and open the priming plug on the pump head.

See fig. 13, fig. 14, and fig. 15.

Priming vent plug
CR(I)(N) 1s, 1, 3, 5,
10, 15, 20

.- CRT 2, 4, 8,16

Suction Discharge e
Yo [|l— s
&y g
™
Drain plug - é
=
Fig. 13 Position of plugs and bypass valve
Priming plug
(Opposite side)
Suction —»[E PN ﬂ«—Discharge -
La by
L—\VL.J S
Drain plugs (G 1 1/2 A) with 1/4" §
NPI gauge/sensor taps g
b=
Fig. 14 Position of plugs CR, CRN 32, 45, 64, 90, 120, 150
Loosen
center pIug‘@
to vent .
pump ¥
Vent plug
o
S
3
=
-

Fig. 15 Vent plug

In open systems where the water level is below the pump inlet,
the suction pipe and pump must be filled with liquid and vented
before starting the pump.

1. Close the discharge isolating valve and remove the priming
plug.

2. Pour water through the priming hole until the suction pipe and
pump are completely filled with liquid. If the suction pipe does
not slope downwards away from the pump, the air must be
purged while priming the pump.

3. Replace the priming plug and tighten securely.

17
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9.2 Startup

1. Gradually open the isolating valve in the suction line until a
steady stream of airless water runs out of the priming hole.

2. Close the plug and tighten securely.

3. Completely open the isolating valves.

For pumps with CooI-Top®, see section 16. Startup of pump with
air-cooled top (Cool-Top®).

Follow these steps:

1. Switch off the power supply.

2. Check to make sure the pump has been filled and vented.
3. Remove the coupling guard and rotate the pump shaft by
hand to make sure it turns freely.

Verify that the electrical connections are in accordance with
the wiring diagram on the motor.

5. Switch on the power and observe the direction of rotation.
When viewed from above, the pump should rotate counter-
clockwise (clockwise for CRN-SF).

6. To reverse the direction of rotation, first switch off the power
supply.

7. On three-phase motors, interchange any two phases of the
power supply.

On single-phase motors, see wiring diagram on the
nameplate. Change wiring as required.

8. Switch on the power again and check for proper direction of
rotation. Once direction of rotation has been verified, switch
off the power again. Do not attempt to reinstall the coupling
guards while the motor is on. Replace the coupling guard if
the direction of rotation is correct. When the guards are in
place, the power can be switched on again.

>

For CR, CRI, CRN 1s to 5 it is advisable to open
the bypass valve during start-up. See fig. 13.

The bypass valve connects the suction and
discharge sides of the pump, thus making the
filling procedure easier. Close the bypass valve
when operation is stable.

Motors should not be run unloaded or uncoupled
from the pump at any time; damage to the motor

bearings will occur.

Do not start the pump before priming or venting
the pump. See fig. 15. Never let the pump run dry.

10. Operation

10.1 Operating parameters

CR multi-stage centrifugal pumps installed in accordance with
these instructions and sized for correct performance will operate
efficiently and provide years of service. The pumps are water-
lubricated and do not require any external lubrication or
inspection. The motors may require periodic lubrication as
described in section 12. Maintaining the motor.

Under no circumstances should the pump be operated for any
prolonged periods of time without flow through the pump.

This can result in motor and pump damage due to overheating.
A properly sized relief valve should be installed to allow sufficient
liquid to circulate through the pump to provide adequate cooling
and lubrication of the pump bearings and seals.

18

10.2 Pump cycling

Pump cycling should be checked to ensure the pump is not
starting more often than the following max. starts per hour:
Grundfos ML motors:

« 200 times per hour on 1/3 to 5 hp models

+ 100 times per hour on 7 1/2 to 15 hp models

* 40 times per hour on 20 to 30 hp models.

Baldor motors:

* 20 times per hour on 1/3 to 5 hp models

* 15 times per hour on 7 1/2 to 15 hp models

* 10 times per hour on 20 to 100 hp models.

Rapid cycling is a major cause of premature motor failure due to

overheating of the motor. If necessary, adjust controller to reduce
the frequency of starts and stops.

10.3 Boiler feed installations

If the pump is used as a boiler feed pump, make sure the pump is
capable of supplying sufficient water throughout its entire
evaporation and pressure ranges. Where modulating control
valves are used, a bypass around the pump must be installed to
ensure pump lubrication. See section 7.3 Minimum inlet
pressures.

10.4 Frost protection

If the pump is installed in an area where frost could occur, the
pump and system should be drained during freezing
temperatures to avoid damage. To drain the pump, close the
isolating valves, remove the priming plug and drain plug at the
base of the pump. Do not refit the plugs until the pump is to be
used again. Always replace the drain plug with the original or an
exact replacement. Do not replace with a standard plug.

Internal recirculation will occur, reducing the output pressure and
flow.

11. Maintaining the pump

Depending on the conditions and operating time, make the

following checks at regular intervals:

* Check that the pump meets the required performance and is
operating smoothly and quietly.

« Check that there are no leaks, particularly at the shaft seal.

* Check that the motor is not overheating.

* Remove and clean all strainers or filters in the system.

* Check that the tripping function of the motor overload
protection works.

» Check the operation of all controls.

» If the pump is not operated for unusually long periods,
maintain the pump in accordance with these instructions.

In addition, if the pump is not drained, the pump shaft should

be manually rotated or run for short periods of time at monthly

intervals.
* In severe-duty applications, pump life may be extended by
performing one of the following actions:

— Drain the pump after each use.

— Flush the pump with water or other liquid that is compatible
with the pump materials and process liquid.

— Disassemble the pump and thoroughly rinse or wash
components in contact with the pumped liquid with water or
other liquid that is compatible with the pump materials and
process liquid.

If the pump fails to operate or there is a loss of performance, see
to section 17. Diagnosing specific problems.



12. Maintaining the motor

Warning

Before starting work on the motor, make sure that
all power supplies to the motor have been
switched off and that they cannot be accidentally
switched on. Electric shock can cause serious or
fatal injury. Only qualified personnel should
attempt installation, operation, and maintenance
of this equipment.

12.1 Motor inspection

Inspect the motor approximately every 500 hours of operation or
every three months, whichever occurs first. Keep the motor clean
and the ventilation openings clear.

Go through the following steps during each inspection:

1. Check that the motor is clean. Check that the interior and
exterior of the motor are free of dirt, oil, grease, water, etc.
Oily residue, paper, pulp, textile lint, etc. can accumulate and
block motor ventilation. If the motor is not properly ventilated,
overheating can occur and cause early motor failure.

2. Use an ohmmeter periodically to ensure that the winding
insulation is OK. Record the ohmmeter readings, and
immediately investigate any significant drop in insulation
resistance.

3. Check all electrical connections to be sure that they are
tightened securely.

12.3 Recommended lubricant

12.2 Motor lubrication

Electric motors are pre-lubricated from factory and do not require
additional lubrication at start-up. Motors without external grease
zerks have sealed bearings that cannot be re-lubricated.

Motors with grease zerks should only be lubricated with approved
types of grease. Do not over-grease the bearings. Over-greasing
will cause increased bearing heat and can result in bearing or
motor failure. Do not mix oil-based grease and silicon grease in
motor bearings.

Bearing grease will lose its lubricating ability over time.

The lubricating ability of a grease depends primarily on the type
of grease, the size of the bearings, the speed at which the
bearings operate and the severity of the operating conditions.

Good results can be obtained if the following recommendations
are used in your maintenance program. It should also be noted
that multistage pumps, pumps running to the left of the
performance curve, and certain pump ranges may have higher
thrust loads. Pumps with high thrust loads should be greased
according to the next service interval level.

Warning

The grease outlet plug MUST be removed before
adding new grease.

Severity of duty Ambient temperature (max.)

Environment Approved types of grease

Grundfos ML motors are greased

for life, or the grease type will be

Standard 104 °F (40 °C) Clean, little corrosion
Severe 122 °F (50 °C) Moderate dirt, corrosion
> 122 °F (50 °C) or class H Severe dirt, abrasive dust,
Extreme . . .
insulation corrosion

stated on the nameplate.
Baldor motors are greased with
Polyrex EM (Exxon Mobile).

12.4 Lubricating chart (for motors with grease zerks)

New motors that have been stored for a year or more should be regreased according to the following table:

Service intervals [hours]

Weight of grease  Volume of grease

NEMA (IEC) frame size
Standard duty

Severe duty

[oz (grams)] [in3 (teaspoons)]

Extreme duty

Up to and incl. 210 (132) 5500 2750 550 0.30 (8.4) 0.6 (2)
Over 210 up to and incl.

280 (180) 3600 1800 360 0.61(17.4) 1.2 (3.9)
Over 280 up to and incl.

360 (225) 2200 1100 220 0.81 (23.1) 1.5(5.2)
Over 360 (225) 2200 1100 220 2.12 (60.0) 4.1 (13.4)
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12.5 Lubricating procedure

Keep grease free from dirt to avoid damage to
motor bearings. If the environment is extremely
dirty, contact Grundfos, the motor manufacturer,

or an authorized service center for additional

information.
Do not mix dissimilar types of grease.

1. Clean all grease zerks. If the motor does not have grease
zerks, the bearing is sealed and cannot be greased externally.

2. If the motor is equipped with a grease outlet plug, remove it.
This will allow the old grease to be displaced by the new
grease. If the motor is stopped, add the recommended
amount of grease. If the motor is to be lubricated while
running, add a slightly greater quantity of grease.

3. Add grease SLOWLY taking approximately one minute until
new grease appears at the shaft hole in the flange or grease
outlet plug. Never add more than 1 1/2 times the amount of
grease shown in the lubricating chart.

If new grease does not appear at the shaft hole or

grease outlet, the outlet passage may be blocked.
Contact Grundfos service center or certified
motor shop.

4. Let motors equipped with a grease outlet plug run for
20 minutes before replacing the plug.

13. Replacing the motor

Motors used on CR pumps are specifically
selected to our rigid specifications.
Replacement motors must be of the same frame

size, should be equipped with the same or better
bearings and have the same service factor.
Failure to follow these recommendations may
result in premature motor failure.

If the motor is damaged due to bearing failure, burning or

electrical failure, observe the following instructions as to how to
remove the motor and how to mount the replacement motor.

Warning

Before starting work on the motor, make sure that
the mains switch has been switched off. It must
be ensured that the power supply cannot be
accidentally switched on.

20

13.1 Disassembly
Proceed as follows:

1. Disconnect the power supply leads from the motor.
Remove the coupling guards.

For CR 1s, 1, 3, 5, 10, 15, and 20: Do not loosen

‘ the three hexagon socket head cap screws

securing the shaft seal.

2. Use the proper metric hexagon key to loosen the four cap
screws in the coupling. Remove coupling halves completely.
On CR 1s-CR 20, the shaft pin can be left in the pump shaft.
CR, CRN 32, 45, 64, 90, 120, and 150 do not have a shaft pin.

3. Use the correct size spanner to loosen and remove the four
mounting bolts joining motor and pump.

4. Lift the motor straight up until the shaft has cleared the motor
stool.

13.2 Assembly

Proceed as follows:

1. Remove key from motor shaft, if present, and discard.

2. Thoroughly clean the surfaces of the motor and pump
mounting flanges. The motor and shaft must be clean of all oil
or grease and other contaminants where the coupling
attaches. Place the motor on top of the pump.

3. Turn the terminal box to the desired position by rotating the
motor.

4. Insert the four mounting bolts, then tighten diagonally and
evenly:

— for 3/8" bolts (1/2 - 2 hp), torque = 17 ft-b

— for 1/2" bolts (3 - 40 hp), torque = 30 ft-Ib

— for 5/8" bolts (50 - 100 hp), torque = 59 ft-Ib

— follow instructions for particular pump model in sections
13.2.2 CR 1s, 1, 3, and 5 to 13.2.5 CR, CRN 32, 45, 64, 90,
120, and 150.

13.2.1 Torque specifications

Torque specifications for CR, CRI, CRN 1s, 1, 3, 5, 10, 15,
and 20 CRT 2, 4, 8, and 16

Coupling screw size Minimum torque

M6 10 ft-Ib
M8 23 ft-b
M10 46 ft-Ib




13.2.2CR 1s,1,3,and 5

1.
2.
3.

Pobdb -~ o=

Insert shaft pin into shaft hole.

Mount the coupling halves onto shaft and shaft pin.

Fit the coupling screws and leave loose. Check that the gaps
on either side of the coupling are even and that the motor
shaft keyway is centered in the coupling half as shown in

fig. 16.

. Tighten the screws to the correct torque. See section

13.2.1 Torque specifications.

3.2.3 CR 10, 15 and 20

Insert shaft pin into shaft hole.
Insert plastic shaft seal spacer beneath shaft seal collar.
Mount the coupling halves onto shaft and shaft pin.

Fit the coupling screws and leave loose. Check that the gaps
on either side of the coupling are even and that the motor
shaft keyway is centered in the coupling half as shown in

fig. 16.

. Tighten the screws to the correct torque. See section

13.2.1 Torque specifications.

. Remove plastic shaft seal spacer and hang it on inside of

coupling guard.

Gap between
coupling halves

@Keyway

NOT CORRECT

CORRECT

Fig. 16 Coupling adjustment all CR, CRI, CRN, CRT

TMO04 3919 3613

13.2.4 CRT 2, 4, 8 and 16

1.

Mount coupling halves. Make sure the shaft pin is located in
the pump shaft.

Put the cap screws loosely back into the coupling halves.
Using a large screwdriver, raise the pump shaft by placing the
tip of the screwdriver under the coupling and carefully raising
the coupling to its highest point. See fig. 17.

TMO2 1051 2713

Fig. 17 Coupling adjustment CRT 2, 4, 8, and 16

‘ The shaft can only be raised approximately
0.20 inches (5 mm).

4.

Now lower the shaft halfway back the distance you just raised

it and tighten the coupling screws (finger tight) while keeping

the coupling gap equal on both sides. When the screws are

tight enough to keep the coupling in place, then cross-tighten

the screws.

* Note the clearance below the coupling.

» Raise the coupling as far as it will go.

» Lower it halfway back down (1/2 the distance you just
raised it).

» Tighten screws (see torque specifications).

TMO02 1051 0501

Fig. 18 Coupling adjustment clearance CRT 2, 4, 8, and 16
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13.2.5 CR, CRN 32, 45, 64, 90, 120, and 150

1.

3.

Make sure pump shaft is all the way down. Tighten the set
screws on the mechanical shaft seal.

Place the plastic adjusting fork under the cartridge seal collar.
See fig. 19.

TMO04 3913 0409

Fig. 19 Coupling adjustment CR, CRN 32, 45, 64, 90, 120,
and 150

Fit the coupling on the shaft so that the top of the pump shaft
is flush with the bottom of the coupling chamber. See fig. 20.

TMO04 3914 0409

Fig. 20 Coupling adjustment, CR, CRN 32, 45, 64, 90, 120,
and 150

To avoid damaging the coupling halves, ensure

that the motor shaft keyway is centered in the

4.

22

coupling half as shown in fig. 16.

Lubricate the coupling screws with an anti-seize, lubricating
compound. Tighten the coupling screws (finger tight) while
keeping the coupling gap equal on both sides and the motor
shaft keyway centered in the coupling half as shown in fig. 16.
When the screws are tight enough to keep the coupling in
place, then cross-tighten the screws.

10

1.

Tighten coupling screws to 62 ft-lbs (75 and 100 hp motors to
74 ft-Ibs). Remove the adjusting fork from under the cartridge
seal collar and replace it to the storage location. See fig. 21.

TMO4 3915 3613

Fig. 21 Adjusting fork storage CR, CRN 32, 45, 64, 90, 120,
and 150

Check to see that the gaps between the coupling halves are
equal. Loosen and readjust, if necessary.

Make sure the pump shaft can be rotated by hand. If the shaft
cannot be rotated or it jams, disassemble and check for
misalignment.

Prime the pump.

Follow the wiring diagram on the motor label for the correct
motor wiring combination which matches your supply voltage.
Once this has been confirmed, reconnect the power supply
leads to the motor.

.Check the direction of rotation by bump-starting the motor.
Direction of rotation must be left to right (counter-clockwise)
when looking directly at the coupling.

Switch off the power, then mount the coupling guards.

When the coupling guards have been mounted, the power can
be switched on again.



14. Parts list

Grundfos offers an extensive parts list for each CR pump model.

A parts list typically covers the following items:

* adiagram of pump parts which we recommend to have on
hand for future maintenance

» alist of prepacked service kits covering the pump components
most likely to be exposed to wear over time

« complete chamber stacks needed to replace the rotating
assembly of each model.

These parts lists are available separately from the Grundfos

literature warehouse or as a set with extensive service

instructions in the Grundfos CR Service Manuals.

TMO05 9272 3613

TMO04 3916 1609

Fig. 23 Prepacked flange kits

14.1 Spare parts

Grundfos offers an extensive list of spare parts for CR pumps.
For a current list of these parts, see Grundfos All Product Spare
Parts/Service Kits Price List, part number L-SK-SL-002.

15. Preliminary electrical tests

Warning

When working with electrical circuits, use
caution to avoid electrical shock. It is
recommended that rubber gloves and boots be
worn, and metal terminal boxes and motors are
grounded before any work is done. For your
protection, always disconnect the pump from its
power source before handling.

15.1 Supply voltage

15.1.1 How to measure the supply voltage

Use a voltmeter (set to the proper scale) to measure the voltage
at the pump terminal box or starter. On single-phase units,
measure between power leads L1 and L2 (or L1 and N for
115 volt units). On three-phase units, measure between:

— Power leads L1 and L2

— Power leads L2 and L3

— Power leads L3 and L1.

TMO4 3911 2609

Fig. 24 Measuring supply voltage

15.1.2 Meaning of supply voltage measurement

When the motor is under load, the voltage should be within

+ 10 %/- 10 % of the nameplate voltage. Larger voltage variation
may cause winding damage. Large variations in the voltage
indicate a poor electrical supply and the pump should not be
operated until these variations have been corrected. If the voltage
constantly remains high or low, the motor should be changed to
the correct supply voltage.
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15.2 Current
15.2.1 How to measure the current

Use an ammeter (set on the proper scale) to measure the current
on each power lead at the terminal box or starter. See the motor
nameplate for amp draw information. Current should be
measured when the pump is operating at constant discharge
pressure.

TMO04 3908 2609

Fig. 25 Measuring current

15.2.2 Meaning of current measurement

If the amp draw exceeds the listed service factor amps (SFA) or if
the current unbalance is greater than 5 % between each leg on
three-phase units, check for the following faults:

Fault Remedy

Burned contacts in the motor-

protective circuit breaker. Replace contacts.

Loose terminals in motor-

protective circuit breaker or Tighten terminals or replace
terminal box or possibly lead.

defective lead.

Too high or too low supply
voltage.

Reestablish correct supply
voltage.

Motor windings are short-

circuited or grounded. (Check Remove cause of short circuit
winding and insulation or grounding.

resistances).

Pump is damaged causing

motor overload. Replace defective pump parts.

24

15.3 Insulation resistance
15.3.1 How to measure the insulation resistance

Turn off power and disconnect the supply power leads in the
pump terminal box. Using an ohmmeter or megohmmeter, set the
scale selector to R x 100K and zero-adjust the meter.

Measure and record the resistance between each of the terminals
and ground.

TMO04 3907 2609

Fig. 26 Measuring insulation resistance

15.3.2 Meaning of insulation resistance measurement

Motors of all hp, voltage, phase and cycle duties have the same

value of insulation resistance. Resistance values for new motors
must exceed 1,000,000 ohms. If they do not, the motor should be
repaired or replaced.



16. Startup of pump with air-cooled top (Cool-Top®)

Do not start the pump until it has been filled with liquid and vented.

Warning

Pay attention to the direction of the vent hole and ensure that the escaping liquid does not cause injury to persons
or damage to the motor or other components. In hot-liquid installations, pay special attention to the risk of injury

caused by scalding hot liquid. We recommend you
water/steam to a safe place.

to connect a drain pipe to the 1/2" air vent in order to lead the hot

Action

TMO02 4151 5001

The air-cooled top should only be started up with cold liquid.
Close the isolating valve on the discharge side and open the isolating
valve on the suction side of the pump.

TMO02 4153 1503

Remove the priming plug from the air-cooled chamber (pos. 2) and
slowly fill the chamber with liquid.

When the chamber is completely filled with liquid, replace the priming
plug and tighten securely.

TMO02 5907 1503

Open the isolating valve on the discharge side of the pump.
The valve may have to be partially closed when the pump is started if
there is no counter pressure (i.e. boiler not up to pressure).

TMO1 1406 3702 - TMO1 1405 4497

Start the pump and check the direction of rotation.

See the correct direction of rotation of the pump on the motor fan
cover.

If the direction of rotation is wrong, interchange any two of the
incoming power supply leads.

After 3 to 5 minutes, the air vent has been filled with liquid.

During start-up of a cold pump with hot liquid, it is

normal that a few drops of liquid are leaking from the

sleeve.
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17. Diagnosing specific problems

Warning

Before removing the terminal box cover and before removing/dismantling the pump, make sure that the power
supply has been switched off and that it cannot be accidentally switched on.

Problem

Possible cause

Remedy

1.

The pump does not run.

a)

No power to motor.

Check voltage to motor terminal box. If no
voltage to motor, check starter panel for tripped
circuits and reset circuits.

b)

Fuses blown or circuit breaker tripped.

Turn off power and remove fuses. Check for
continuity with ohmmeter. Replace blown fuses
or reset circuit breaker. If new fuses blow or
circuit breaker trips, the electrical installation,
motor and wires must be checked.

Motor starter overload protection burned or tripped
out.

Check for voltage on line and load side of
starter. Replace or reset burned motor
protection. Inspect starter for other damage.
If protection trips again, check the supply
voltage and starter holding coil.

d)

Starter does not energize.

Energize control circuit and check for voltage to
the holding coil. If no voltage, check control
circuit fuses. If voltage, check holding coil for
short circuits. Replace bad coil.

e)

Defective control devices.

Check that all safety and pressure switches
function correctly. Inspect contacts in control
devices. Replace worn or defective parts or
control devices.

f)

Motor is defective.

Turn off power and disconnect wiring.
Measure the lead-to-lead resistances with
ohmmeter (RX-1). Measure lead-to-ground
values with onmmeter (RX-100K).

Record measured values. If an open or
grounded winding is found, remove motor and
repair or replace it.

9)

Defective capacitor (single-phase motors).

Turn off power and discharge capacitor.

Check with ohmmeter (RX-100K). When the
meter is connected to the capacitor, the needle
should jump towards 0 ohms and slowly drift
back to infinity (h). Replace capacitor if
defective.

h)

Pump is blocked or seized.

Turn off power and manually rotate pump shaft.
If shaft does not rotate easily, check coupling
setting and adjust as necessary. If shaft rotation
is still tight, remove pump and inspect.
Disassemble and repair the pump.
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Problem

Possible cause

Remedy

2. The pump runs but at
reduced performance or
does not deliver water.

a)

Wrong direction of rotation.

Check wiring for proper connections.
Correct wiring.

b)

Pump is not primed or is air-bound.

Turn pump off, close isolation valve(s) and
remove priming plug. Check liquid level.

Refill the pump, replace plug and start the
pump. Long suction lines must be filled before
starting the pump.

Strainers, check or foot valves are clogged.

Remove strainer, screen or check valve and
inspect. Clean and replace. Reprime pump.

Suction lift too large.

Install compound pressure gauge at the suction
side of the pump. Start pump and compare
reading to performance data. Reduce suction lift
by lowering pump, increase suction line size or
removing high friction loss devices.

Suction and/or discharge pipes leaking. (Pump
spins backwards when turned off)

Air in suction pipe. Suction pipe, valves and
fittings must be airtight. Repair any leaks and
retighten all loose fittings.

f)

Pump worn.

Install pressure gauge, start pump, gradually
close the discharge valve and read pressure at
shutoff. Convert measured pressure (in psi) to
head (in feet): (Measured psi x 2.31 ft/psi=____
ft). Refer to the specific pump curve for shutoff
head for that pump model. If head is close to
curve, pump is probably OK. If not, remove
pump and inspect.

9)

Pump impeller or guide vane is clogged.

Disassemble and inspect pump passageways.
Remove any foreign materials found.

h)

Incorrect drain plug installed.

If the proper drain plug is replaced with a
standard plug, water will recirculate internally.
Replace with proper plug.

Improper coupling setting.

Check/reset the coupling. See page 18.

3. Pump cycles too much

a)

Pressure switch is not properly adjusted or is
defective.

Check that pressure switch is set and functions
correctly. Check voltage across closed contacts.
Readjust switch or replace if defective.

b)

Level control is not properly adjusted or is
defective.

Check that level control is set and functions
correctly. Readjust setting (refer to level control
manufacturer’s data). Replace if defective.

Insufficient air charging or leaking tank or piping.

Pump air into tank or diaphragm chamber.
Check diaphragm for leaks. Check tank and
piping for leaks with soap and water solution.
Check air-to-water volume. Repair as
necessary.

d)

Tank is too small.

Check tank size and air volume in tank.

Tank volume should be approximately

10 gallons for each gpm of pump performance.
The normal air volume is 2/3 of the total tank
volume at the pump cut-in pressure.

Replace tank with one of correct size.

e)

Pump is oversized.

Install pressure gauges on or near pump suction
and discharge ports. Start and run pump under
normal conditions, record gauge readings.
Convert psi to feet (Measured psi x 2.31 ft/psi =
__ft) Refer to the specific pump curve for that
model, ensure that total head is sufficient to limit
pump delivery within its design flow range.
Throttle pump discharge flow if necessary.
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Problem

Possible cause

Remedy

4. Fuses blow or circuit

breakers or overload
relays trip

a)

Tank is too small.

Check voltage at starter panel and motor.
If voltage varies more than - 10 %/+ 10 %,
contact power company. Check wire sizing.

b)

Motor overload protection set too low.

Cycle pump and measure amperage.
Increase size of overload protection or adjust
trip setting to maximum motor nameplate (full
load) current.

c)

Three-phased current is imbalanced.

Check current draw on each lead to the motor.
Must be within - 5 %/+ 5 %. If not, check motor
and wiring. Rotating all leads may eliminate this
problem.

d)

Motor short-circuited or grounded.

Turn off power and disconnect wiring.
Measure the lead-to-lead resistance with an
ohmmeter (RX-1). Measure lead-to-ground
values with an ohmmeter (RX-100K) or a
megaohmmeter. Record values. If an open or
grounded winding is found, remove the motor,
repair and/or replace.

e)

Wiring or connections are faulty.

Check proper wiring and loose terminals.
Tighten loose terminals. Replace damaged
wires.

f)

Pump is blocked or seized.

Turn off power and manually rotate pump shaft.
If shaft does not rotate easily, check coupling
setting and adjust as necessary. If shaft rotation
is still tight, remove pump and inspect.
Disassemble and repair the pump.

)]

Defective capacitor (single-phase motors).

Turn off power and discharge capacitor.

Check with ohmmeter (RX-100K). When the
meter is connected to the capacitor, the needle
should jump towards 0 ohms and slowly drift
back to infinity (« ). Replace capacitor if
defective.

h)

Motor overload protection devices at higher
ambient temperature than motor.

Use a thermometer to check the ambient
temperature near overload protection devices
and motor. Record these values. If ambient
temperature at motor is lower than at overload
protection devices, especially where
temperature at overload protection devices is
above 104 °F (40 °C), replace standard
protection devices with ambient-compensated
protection devices.
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18. Worksheet for three-phase motors

Below is a worksheet for calculating current unbalance on a three-phase hookup. Use the calculations below as a guide.

Current unbalance should not exceed 5 % at service factor load or 10 % at rated input load. If the unbalance cannot
be corrected by rolling the leads, the source of the unbalance must be located and corrected. If, on the three

possible hookups, the leg farthest from the average stays on the same power lead, most of the unbalance is coming
from the power source. However, if the reading farthest from the averages moves with the same motor lead, the
primary source of unbalance is on the "motor side” of the starter. In this instance, consider if the cause can be a
damaged cable, an untight cable splice, a poor connection, or a faulty motor winding.

Explanation and examples

Hookup 1
Here is an example of current readings at maximum pump loads on each leg of a three-wire hookup. T1 = 51amps
You must make calculations for all three hookups. To begin, add up all three readings for hookup numbers 1,
2 and 3. T2 = 46 amps

T3 = 53 amps
TOTAL = 150

Hookup 1
50 amps

3[150 amps

Divide the total by three to obtain the average.

Hookup 1
Calculate the greatest current difference from the average. 50 amps
— 46 amps
4 amps

Divide this difference by the average to obtain the percentage of the unbalance. Hookup 1
In this case, the current unbalance for Hookup 1 is 8 %. .08 or 8 %

50 | 4.00 amps

Blank worksheet

Hookup 1 Hookup 2 Hookup 3
LytoTy = __ amps LitoTg = __ amps LitoT, = __ amps
LrytoT, = _ amps LotoTy = __ amps LrytoTg3 = __ amps
Ls3toTg3 = __ amps Lg3toT, = __ amps L3toTy = __ amps
TOTAL = __ amps TOTAL = __ amps TOTAL = __ amps
Hookup 1 Hookup 2 Hookup 3
____amps ___amps ____amps
3|___ amps 3|___ amps 3|___ amps
Hookup 1 Hookup 2 Hookup 3
____amps ____amps ____amps
____amps ____amps ____amps
____amps ___amps ____amps
Hookup 1 Hookup 2 Hookup 3
_or_ % _or_ % o _ %
_|___ amps _ | _amps __|___ amps

19. Disposal

This product or parts of it must be disposed of in an

environmentally sound way:

1. Use the public or private waste collection service.

2. If this is not possible, contact the nearest Grundfos company

or service workshop.

Subject to alterations.
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English (US) Installation and operating instructions

Original installation and operating instructions

These installation and operating instructions describe the

Grundfos CUE frequency converter.
Sections 1-7 provide the information necessary to be able to
install and start up the products in a safe way.
Sections 8-14 provide important information about operating the
setup, as well as information about fault finding and disposal of
the product.
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Read this document before installing the product.
Installation and operation must comply with local
regulations and accepted codes of good practice.

1. Limited warranty

Products manufactured by GRUNDFOS PUMPS CORPORATION
(Grundfos) are warranted to the original user only to be free of defects
in material and workmanship for a period of 24 months from date of
installation, but not more than 30 months from date of manufacture.
Grundfos' liability under this warranty shall be limited to repairing or
replacing at Grundfos' option, without charge, F.O.B. Grundfos'
factory or authorized service station, any product of Grundfos'
manufacture. Grundfos will not be liable for any costs of removal,
installation, transportation, or any other charges which may arise in
connection with a warranty claim. Products which are sold but not
manufactured by Grundfos are subject to the warranty provided by the
manufacturer of said products and not by Grundfos' warranty.
Grundfos will not be liable for damage or wear to products caused by
abnormal operating conditions, accident, abuse, misuse,
unauthorized alteration or repair, or if the product was not installed in
accordance with Grundfos' printed installation and operating
instructions.

To obtain service under this warranty, the defective product must be
returned to the distributor or dealer of Grundfos' products from which
it was purchased together with proof of purchase and installation date,
failure date, and supporting installation data. Unless otherwise
provided, the distributor or dealer will contact Grundfos or an
authorized service station for instructions. Any defective product to be
returned to Grundfos or a service station must be sent freight prepaid;
documentation supporting the warranty claim and/or a Return Material
Authorization must be included if so instructed.

GRUNDFOS WILL NOT BE LIABLE FOR ANY INCIDENTAL OR
CONSEQUENTIAL DAMAGES, LOSSES, OR EXPENSES ARISING
FROM INSTALLATION, USE, OR ANY OTHER CAUSES. THERE
ARE NO EXPRESS OR IMPLIED WARRANTIES, INCLUDING
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE,
WHICH EXTEND BEYOND THOSE WARRANTIES DESCRIBED OR
REFERRED TO ABOVE.

Some jurisdictions do not allow the exclusion or limitation of incidental
or consequential damages and some jurisdictions do not allow limit
actions on how long implied warranties may last. Therefore, the above
limitations or exclusions may not apply to you. This warranty gives
you specific legal rights and you may also have other rights which
vary from jurisdiction to jurisdiction.



2. General information

2.1 Hazard statements

The symbols and hazard statements below may appear in
Grundfos installation and operating instructions, safety
instructions and service instructions.

DANGER

Indicates a hazardous situation which, if not avoided,
will result in death or serious personal injury.

WARNING

Indicates a hazardous situation which, if not avoided,
could result in death or serious personal injury.

CAUTION

Indicates a hazardous situation which, if not avoided,
could result in minor or moderate personal injury.

> B> B

The hazard statements are structured in the following way:

SIGNAL WORD
Description of hazard

Consequence of ignoring the warning.
- Action to avoid the hazard.

N
(1)
4
o
(=g
o
)

The symbols and notes below may appear in Grundfos
installation and operating instructions, safety instructions and
service instructions.

Observe these instructions for explosion-proof
products.

A blue or grey circle with a white graphical symbol
indicates that an action must be taken.

A red or grey circle with a diagonal bar, possibly with
a black graphical symbol, indicates that an action
must not be taken or must be stopped.

If these instructions are not observed, it may result in
malfunction or damage to the equipment.

-Q®e

Tips and advice that make the work easier.

I
e
A

2.3 References
Technical documentation for Grundfos CUE:

* The manual contains all information required for putting CUE
into operation.

* The data booklet contains all technical information about the
construction and applications of CUE.

* The service instructions contain all required instructions for
dismantling and repairing the frequency converter.

Technical documentation is available on Grundfos Product Center
at www.grundfos.com.

If you have any questions, please contact the nearest Grundfos
company or service workshop.

3. Product introduction

3.1 Product description

CUE is a series of external frequency converters especially
designed for pumps.

With the startup guide in CUE, the installer can quickly set central
parameters and put CUE into operation.

Connected to a sensor or an external control signal, CUE will
quickly adapt the pump speed to the actual demand.

The operating panel displays any alarms or warnings.

If the pump speed exceeds the rated speed, the
pump will be overloaded.
[

3.2 Intended use

CUE frequency converters can be used in both new and existing
installations. Local operation is performed via the operating panel
which has a graphic display showing the menu structure. The
menu structure uses the same system as Grundfos E-pumps.
Remote operation is performed via external signals, for instance
via digital inputs or GENIbus.

3.3 Applications

The CUE series and Grundfos standard pumps are a supplement

to the Grundfos E-pumps range with integrated frequency

converter.

A CUE solution offers the same E-pump functionality in these

cases:

* in mains voltage or power ranges not covered by the E-pump
range

» in applications where an integrated frequency converter is not
desirable or permissible.

English (US)
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3.4 Identification

3.4.1 Nameplate

CUE can be identified by means of the nameplate. An example is
shown below.

o™

GRUNDFOS" 2\

T/C: CUE202P1M2T5E20H1BXCXXXSXXXXAXBXCXXXXDX
Prod. no: 12345678 S/N: 123456G234

1.5 kW (400V) (3
IN: 3x380-500 V 50/60Hz 3.7A

OUT: 3x0-Vin 0-100Hz 4.1 A 2.8 kVA (V)
CHASSIS/IP20 Tamb. 45C/122F

HHHHHIBAR CODEIHIII

MADE IN DENMARK

@ Listed 76X1 E134261 Ind. Contr. Eq.
¢ U See manual for prefuse

CAUTION:
SEE MANUAL / VOIR MANUEL

WARNING:
STORED CHARGE DO NOT TOUCH UNTIL
4 MIN AFTER DISCONNECTION

CHARGE RESIDUELLE, ATTENDRE
4 MIN APRES DECONNEXION

TMO04 3272 3808

Fig.1 Example of nameplate

Text Description
T/C: CUE (product name)

’ 202P1M2... (internal code)
Prod. no: Product number: 12345678

Serial number: 123456G234
S/N: The last three digits indicate the production
date: 23 is the week, and 4 is the year 2004.

1.5 kW (2 hp) Typical shaft power on the motor

Supply voltage, frequency and maximum

IN: input current

Motor voltage, frequency and maximum
OUT: output current. The maximum output
frequency usually depends on the pump type.

CHASSIS/IP20  Enclosure class
Tamb. Maximum ambient temperature

3.4.2 Packaging label

CUE can also be identified by means of the label on the
packaging.

4. Receiving the product

WARNING

Crushing of feet
Death or serious personal injury
- Use safety shoes during transport and avoid
stacking the boxes.

CAUTION

Heavy lifting

Minor or moderate personal injury

- Use proper lifting equipment when handling the
product.

- Follow local regulations.

4.1 Transporting the product

To prevent damage during the transport, CUE must only be
unpacked at the installation site.

4.2 Inspecting the product

Check on receipt that the packaging is intact and the unit is
complete. In case of damage during transport, contact the
transport company to complain.

Note that CUE is delivered in packaging which is not suitable for
outdoor storage.

4.3 Scope of delivery

The packaging contains one or more accessory bags,
documentation and the unit itself. See fig. 2.

Accessory
<
bags "

TMO3 8857 2607

Fig. 2 CUE packaging
4.3.1 Lifting CUE

Always lift the product using the lifting holes. Use a bar to avoid

bending the lifting holes. See fig. 3.

TMO3 9896 4607

Fig. 3 Recommended lifting method



5. Installation requirements

Any installation, maintenance and inspection must be
carried out by trained persons.

WARNING
Sharp element

Death or serious personal injury
- Use safety knives and protective gloves when
unpacking the product.

WARNING

Heavy lifting

Death or serious personal injury

- Use proper lifting equipment when handling the
product.

- Follow local regulations.

WARNING
Electric shock

Death or serious personal injury

- Before starting any work on the product, make
sure that the power supply has been switched off
at least for as long as stated below and that it
cannot be accidentally switched on.

- Touching the electrical parts may be fatal, even
after CUE has been switched off.

Voltage Min. waiting time

4 minutes 15 minutes 20 minutes
200-240 V 0-7(5; :53H;)kW (5755 4 t}v;/)
ROV {7s- oo _(1sraame) _(abssome
525-600 V °z151 i fp';w
525-690 V (11152355% I;VF\)/)

Only wait for a shorter period of time if stated on the nameplate of
the product in question.

Safety regulations

» The OFF button of the operating panel does not disconnect
CUE from the power supply and must therefore not be used as
a safety switch.

* CUE must be earthed correctly and protected against indirect

contact according to local regulations.

The leakage current to protective earth exceeds 3.5 mA.

Enclosure class IP20/21 must not be installed freely

accessible, but only in a panel.

» Enclosure class IP54/55 must not be installed outdoors
without additional protection against weather conditions and
the sun.

* The STO function does not disconnect CUE from the power
supply and must therefore not be used as a safety switch.

* The STO function does not prevent unwanted movement from
external forces on the motor, for example, back pressure, and
the motor shaft must be covered.

Always observe local regulations concerning cable cross-section,

short-circuit protection and overcurrent protection.

The general safety necessitates special considerations as to
these aspects:

» fuses and switches for overcurrent and short-circuit protection

» selection of cables (mains current, motor, load distribution and
relay)

* net configuration (IT, TN, earthing)
« safety on connecting inputs and outputs (PELV).

5.1 IT mains

Do not connect 380-500 V CUE frequency converters
to mains supplies with a voltage between phase and
protective earth of more than 440 V.

In connection with IT mains and earthed delta mains, the mains
voltage may exceed 440 V between phase and protective earth.

5.2 Aggressive environment

CUE must not be installed in an environment where
the air contains liquids, particles or gases which may
° affect and damage the electronic components.

CUE contains a large number of mechanical and electronic
components. They are all vulnerable to environmental impact.

5.3 Reduced performance under certain conditions
CUE reduces its performance under these conditions:

» low air pressure (at high altitude)

* long motor cables.

The required measures are described in the next two sections.

5.3.1 Reduction at low air pressure

At altitudes above 2000 m (6600 ft), the PELV
requirements cannot be met.
[

PELV = Protective Extra Low Voltage.

At low air pressure, the cooling capacity of air is reduced, and
CUE automatically reduces the performance to prevent overload.
It may be necessary to select a CUE unit with a higher
performance.

5.3.2 Reduction in connection with long motor cables

The maximum cable length is 300 m (1000 ft) for unscreened and
150 m (500 ft) for screened cables. In case of longer cables,
contact Grundfos.

CUE is designed for a motor cable with a maximum cross-section
as stated in section 13.3.4 Non-UL fuses and conductor cross-
section to mains and motor, for installations outside North
America and 13.3.5 UL fuses and conductor cross-section to
mains and motor, for installations in North America.

English (US)
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6. Mechanical installation

The individual CUE cabinet sizes are characterized by their
enclosures. The table in section 713.1 Enclosure shows the
relationship between enclosure class and enclosure type.

6.1 Enclosure types

Products with integrated STO function must be installed in an
IP54 cabinet according to IEC 60529 or in an equivalent
environment. In special applications, a higher IP degree may be
necessary.

6.2 Space requirements and air circulation

CUE units can be mounted side by side, but as sufficient air
circulation is required for cooling, these requirements must be
met:

« Sufficient free space above and below the CUE cabinet. See
the table below.

* Ambient temperature up to 50 °C (122 °F)

» Hang the CUE cabinet directly on the wall, or fit it with a back
plate. See fig. 4.

Fig. 4 CUE hung directly on the wall or fitted with a back
plate

{

TMO3 8859 2607

Required free space above and below the CUE cabinet

Enclosure Space [mm (in)]
A2, A3, A4, A5 100 (3.9)
B1, B2, B3, B4, C1, C3 200 (7.9)
C2, C4, D1h, D2h 225 (8.9)

6.3 Mounting

The user is responsible for mounting CUE securely
on a firm surface.
[

1. Mark and drill holes. See section 13.5.1 Enclosures A2-A5,
B1-B4 and C1-CA4..

2. Fit the screws at the bottom, but leave loose. Mount CUE, and
tighten the four screws.

TMO3 8860 2607

Fig. 5 Dirilling of holes in the wall
6.4 Mounting on the floor

WARNING

Crushing of feet
Death or serious personal injury
- CUE is very heavy and may fall if the pedestal is

not anchored to the floor.

The user is responsible for mounting CUE securely
on a firm surface.

Y~  Seethe pedestal-kit instructions for further
information.

By means of a pedestal (optional), CUE can also be mounted on
the floor.

1. Mark the mounting holes on the floor. See fig. 6.

Drill the holes.

Mount the pedestal on the floor.

Mount CUE on the pedestal using the enclosed screws.

H oD
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Fig. 6 Dirilling template for pedestal

TMO5 9669 4313

Pos. D1h D2h
[mm] [mm]

1 400 400

2 325 420
3 283.8 378.8

4 240 240
5 4x14 4 x14

6 217 317

7. Electrical connection

WARNING
Electric shock

Death or serious personal injury

- Before starting any work on the product, make
sure that the power supply has been switched off
and that it cannot be accidentally switched on. See
5. Installation requirements.

- Touching the electrical parts may be fatal, even
after CUE has been switched off.

The owner or installer is responsible for ensuring
correct earthing and protection according to local
standards.

protection of the cable between terminal 37 and the
external safety device.

Security measures are the responsibility of the user.

The frequency converter parameters can be
password protected.

o For products with STO, ensure short-circuit

~ Lt -
-"’_‘__E_ T | |
L1 — ——— STHLD | -
—1 o
L2 — —== 192 i ' ®
L3 —:L____‘: — o3 LL3) ! 2
PE T H @
ELCB LPE @: 8
| | =
L mmm o2 - [

Fig. 7 Example of three-phase mains connection of CUE with
main switch, backup fuses and additional protection

7.1 Electrical protection

7.1.1 Protection against electric shock, indirect contact

CAUTION

Electric shock

Minor or moderate personal injury

- CUE must be earthed correctly and protected
against indirect contact according to local
regulations.

The leakage current to protective earth exceeds 3.5
mA, and a reinforced earth connection is required.

Protective conductors must always have a yellow and green (PE)

or yellow, green and blue (PEN) color marking.

Instructions according to EN IEC 61800-5-1:

+ CUE must be stationary, installed permanently and connected
permanently to the mains supply.

* The protective earth connection must be carried out with
duplicate protective conductors or with a single reinforced
protective conductor with a cross-section of minimum 10 mm?Z.

English (US)
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7.1.2 Protection against short circuit, fuses

CUE and the supply system must be protected against short
circuit.

Grundfos requires that the backup fuses mentioned in section
13.3.3 Cable cross-section to signal terminals are used for
protection against short circuit.

CUE offers complete short-circuit protection in case of a short
circuit on the motor output.

7.1.3 Additional protection

WARNING
Electric shock

Death or serious personal injury
- The leakage current to protective earth exceeds
3.5 mA.

If CUE is connected to an electrical installation where an earth
leakage circuit breaker (ELCB/RCD) is used as additional
protection, the circuit breaker must be of a type marked with the
following symbols:

N _—
ELCB/RCD
AN |- - -

The circuit breaker is type B.

The total leakage current of all the electrical equipment in the
installation must be taken into account.

The leakage current of CUE in normal operation can be seen in
section 13.4 Electrical data.

During startup and in asymmetrical supply systems, the leakage
current can be higher than normal and may cause the ELCB/RCD
to trip.

7.1.4 Motor protection

The motor requires no external motor protection. CUE protects
the motor against thermal overloading and blocking.

7.1.5 Protection against overcurrent

CUE has an internal overcurrent protection for overload
protection on the motor output.

7.1.6 Protection against mains voltage transients

CUE is protected against mains voltage transients according to
EN 61800-3, second environment.

7.2 EMC-correct installation

The motor cable must be screened for CUE to meet
EMC requirements.

This section provides guidelines for good practice when installing

CUE. Follow these guidelines to meet EN 61800-3, first

environment.

* Use only motor and signal cables with a braided metal screen
in applications without output filter.

* There are no special requirements to supply cables, apart
from local requirements.

* Leave the screen as close to the connecting terminals as
possible. See fig. 7.

« Avoid terminating the screen by twisting the ends. See fig. 9.
Use cable clamps or EMC screwed cable entries instead.

» Connect the screen to frame at both ends for both motor and
signal cables. See fig. 10. If the controller has no cable
clamps, connect only the screen to the CUE cabinet. See fig.
1.

* Avoid unscreened motor and signal cables in electrical
cabinets with frequency converters.

* Make the motor cable as short as possible in applications
without output filter to limit the noise level and minimise
leakage currents.

» Screws for frame connections must always be tightened
whether a cable is connected or not.

+ Keep mains cables, motor cables and signal cables separated
in the installation if possible.

Other installation methods may give similar EMC results if the

above guidelines for good practice are followed.

TMO2 1325 0901

TMO3 8812 2507

-
Controller

TMO3 8732 2407

Fig. 10 Example of connection of a 3-conductor bus cable with
screen connected at both ends

-
Controller

TMO3 8731 2407

Fig. 11 Example of connection of a 3-conductor bus cable with
screen connected to CUE (controller with no cable
clamps)



7.3 RFI filters

To meet the EMC requirements, CUE comes with the following
types of built-in radio-frequency interference filter (RFI).

;l:lltage Typica'[ :‘:‘va(f;;’)‘;""e’ P2 RFIfilter type
1 x 200-240* a _151_ '13'5,;,) 1
3 x 200-240 (01' _7650'h4p5) 1
3 x 380-500 (0.355-51_2%th) “
3 x 380-500 “ a2 ?]p) c3
3 x 525-600 (()i??o_ pr; c3
3 x 525-690 “ ;_1g§§%p) c3

*

Single-phase input - three-phase output.

Description of RFI filter types

C1: For use in domestic areas.

For use in industrial areas with own low-voltage
transformer.

RFI filter types are according to EN 61800-3.
Equipment of category C3
« This type of power drive system (PDS) is not intended to be

used on a low-voltage public network which supplies domestic

premises.

» Radio frequency interference is expected if used on such a
network.

7.3.1 Output filters

Output filters are used for reducing the voltage stress on the
motor windings and the stress on the motor insulation system as
well as for decreasing acoustic noise from the frequency
converter-driven motor.

Two types of output filters are available as accessories for CUE:
« dU/dt filters

* sine-wave filters.

Use of output filters

The table below shows when we recommend an output filter and
the type to use. The selection depends on the following:

* pump type
* motor cable length
« the required reduction of the acoustic noise from the motor.

Pump type du/dt filter Sine-wave filter
SP, BM, BMB with motor voltage from 380 V and up - 0-300 m* (0-984 ft)
Pumps with Grundfos motor ML71 and ML80 up to and including 1.5 kW (2 hp) - 0-300 m* (0-984 ft)
Applications with desired reduction of dU/dt and noise emission, low reduction 0-150 m* -

Applications with desired reduction of dU/dt, voltage peaks and noise emission,

high reduction

- 0-300 m* (0-984 ft)

Applications with motors of 500 V and up

- 0-300 m* (0-984 ft)

*

The lengths stated apply to the motor cable.

English (US)
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7.4 Motor cable

To meet EN 61800-3, the motor cable must always
be a screened cable, whether an output filter is
installed or not.

The mains cable need not be a screened cable. See
figs 12, 13, 14 and 15.
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Fig. 12 Example of installation without filter
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Fig. 13 Example of installation with filter. The cable between
CUE and filter must be short
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1 2 5 <
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Fig. 14 Submersible pump without connection box. Frequency
converter and filter installed close to the well

7.5 Mains and motor connection

Check that the mains voltage and frequency
correspond to the values on the nameplate of CUE
and the motor.

The motor cable must be screened for CUE to meet
EMC requirements.

The supply voltage and frequency are marked on the CUE
nameplate. Make sure that CUE is suitable for the power supply
of the installation site.

7.5.1 Main switch

A main switch can be installed before the CUE cabinet according
to local regulations. See fig. 7.

7.5.2 Wiring diagram

The wires in the terminal box must be as short as possible.
Excepted from this is the protective conductor which must be so
long that it is the last one to be disconnected in case the cable is
inadvertently pulled out of the cable entry.

MOTOR |
o1 |-LD ) Tog
o2 (2 —) lo7
03 (L3 W) log

©
a
T
m
T
m
TMO3 8799 2507

[
o
_| 1 |=| 2 |=| 3 g Fig. 16 Wiring diagram, three-phase mains connection
<
= Terminal Function
Fig. 15 Submersible pump with connection box and screened 91 (L1)
cable. Frequency converter and filter installed far away .
from the well and connection box installed close to the 92 (L2)  Three-phase mains supply
well 93 (L3)
95/99 (PE) Protective earth connection
Symbol Designation 96 (V)
97 V) Three-phase motor connection, 0-100 % of
1 CUE mains voltage
2 Filter 98 (W)
3 Connection box
4 Standard motor A ) )
5 Submersible motor —,Q\— For single-phase connection, use L1 and L2.
One line Unscreened cable
Double line Screened cable

10



7.5.3 Mains connection, enclosures A2 and A3

Check that the mains voltage and frequency
correspond to the values on the nameplate of CUE
and the motor.

Torque Nm [ft (Ib)]

Enclosure .
Mains Motor Protective Relay
earth
A2 1.8 (1.3) 1.8 (1.3) 3(2.2) 0.6 (0.4)
A3 1.8 (1.3) 1.8 (1.3) 3(2.2) 0.6 (0.4)

1. Fit the mounting plate with two screws.

TMO03 9010 2807

Fig. 17 Fitting the mounting plate

2. Connect the earth conductor to terminal 95 (PE) and the
mains conductors to terminals 91 (L1), 92 (L2), 93 (L3) of the
mains plug.

TMO03 9011 2807

Fig. 18 Connecting the earth conductor and mains conductors

1
NS~
—Q— For single-phase connection, use L1 and L2.
TAW A

3. Fix the mains cable to the mounting plate.

TMO3 9014 2807

Fig. 19 Fixing the mains cable

7.5.4 Motor connection, enclosures A2 and A3
1. Connect the earth conductor to terminal 99 (PE) on the
mounting plate.

2. Connect the motor conductors to terminals 96 (U), 97 (V), 98
(W) of the motor plug.

TMO7 4879 2619

Fig. 20 Connecting the earth conductor and motor conductors

3. Put the motor plug into the socket marked "MOTOR".

4. Fix the screened cable to the mounting plate with a cable
clamp.

11
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7.5.5 Mains connection, enclosures A4 and A5

7.5.7 Mains connection, enclosures B1 and B2

Torque Nm [ft (Ib)]

Torque Nm [ft (Ib)]

Enclosure : Enclosure .
Mains Motor Protective Relay Mains Motor Protective Relay
earth earth
A4 1.8 (1.3) 1.8 (1.3) 3(2.2) 0.6 (0.4) B1 1.8 (1.3) 1.8 (1.3) 3(2.2) 0.6 (0.4)
A5 1.8 (1.3) 1.8 (1.3) 3(2.2) 0.6 (0.4) B2 4.5 (3.3) 4.5 (3.3) 3(2.2) 0.6 (0.4)

1. Connect the earth conductor to terminal 95 (PE). See fig. 21.

2. Connect the mains conductors to terminals 91 (L1), 92 (L2),
93 (L3) of the mains plug.

3. Put the mains plug into the socket marked "MAINS".
4. Fix the mains cable with a cable clamp.

TMO03 9017 2619

Fig. 21 Mains connection, A4 and A5

NS~
—O— For single-phase connection, use L1 and L2.
T W A

7.5.6 Motor connection, enclosures A4 and A5
1. Connect the earth conductor to terminal 99 (PE). See fig. 22.

2. Connect the motor conductors to terminals 96 (U), 97 (V), 98
(W) of the motor plug.

3. Put the motor plug into the socket marked "MOTOR".
4. Fix the screened cable with a cable clamp.

TMO03 9018 2619

Fig. 22 Motor connection, A4 and A5

12

1. Connect the earth conductor to terminal 95 (PE). See fig. 23.

2. Connect the mains conductors to terminals 91 (L1), 92 (L2),
93 (L3).
3. Fix the mains cable with a cable clamp.

TMO3 9019 2619

Fig. 23 Mains connection, B1 and B2

AW A

1
S~
—Q— For single-phase connection, use L1 and L2.

7.5.8 Motor connection, enclosures B1 and B2

1. Connect the earth conductor to terminal 99 (PE). See fig. 24.

2. Connect the motor conductors to terminals 96 (U), 97 (V), 98
(W).

3. Fix the screened cable with a cable clamp.

TMO03 9020 2619

Fig. 24 Motor connection, B1 and B2



7.5.9 Mains connection, enclosures B3 and B4

7.5.11 Mains connection, enclosures C1 and C2

Torque Nm [ft (Ib)]

Torque Nm [ft (Ib)]

Enclosure . Enclosure :
Mains Motor Protective Relay Mains Motor Protective Relay
earth earth
B3 1.8 (1.3) 1.8 (1.3) 3(2.2) 0.6 (0.4) C1 10 (7.4) 10 (7.4) 3(2.2) 0.6(0.4)
1)/242) 1)/242)
B4 4.5 (3.3) 4.5 (3.3) 3(2.2) 0.6 (0.4) c2 14"/24 14"/24 3(22) 0.6 (0.4)

1. Connect the earth conductor to terminal 95 (PE). See figs 25
and 26.

2. Connect the mains conductors to terminals 91 (L1), 92 (L2),
93 (L3).

3. Fix the mains cable with a cable clamp.

7.5.10 Motor connection, enclosures B3 and B4

1. Connect the earth conductor to terminal 99 (PE). See figs 25
and 26.

2. Connect the motor conductors to terminals 96 (U), 97 (V), 98
(W).

3. Fix the screened cable with a cable clamp.

1IN
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Fig. 25 Mains and motor connection, B3
Pos. Description

1 Mains
2 Motor

g

<

S

s

~

Fig. 26 Mains and motor connection, B4

(10.39717.79) (10.3V/17.7%)

) Conductor cross-section < 95 mm?2 ( < 4/0 AWG)

Conductor cross-section 2 95 mm? (= 4/0 AWG).

1. Connect the earth conductor to terminal 95 (PE). See fig. 27.

2. Connect the mains conductors to terminals 91 (L1), 92 (L2),
93 (L3).

7.5.12 Motor connection, enclosures C1 and C2

1. Connect the earth conductor to terminal 99 (PE). See fig. 27.

2. Connect the motor conductors to terminals 96 (U), 97 (V), 98
(W).

3. Fix the screened cable with a cable clamp.

S
&
©
8
3
=
=

Fig. 27 Mains and motor connection, C1 and C2

7.5.13 Mains connection, enclosures C3 and C4
Torque Nm [ft (Ib)]
Enclosure .
Mains Motor Protective Relay

earth

C3 10 10 3(22) 0.6(0.4)
1)1542) 1)1942)

ca 14"124 14"/24 3(22) 0.6 (0.4)

(10.39/17.79) (10.31/17.72)

") Conductor cross-section < 95 mm2( < 4/0 AWG)
2) Conductor cross-section = 95 mm?2 ( = 4/0 AWG).

1. Connect the earth conductor to terminal 95 (PE). See figs 28
and 29.

2. Connect the mains conductors to terminals 91 (L1), 92 (L2),
93 (L3).

3. Fix the mains cable with a cable clamp.

13
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7.5.14 Motor connection, enclosures C3 and C4

1. Connect the earth conductor to terminal 99 (PE). See figs 28

and 29.

2. Connect the motor conductors to terminals 96 (U), 97 (V), 9

(W).
3. Fix the screened cable with a cable clamp.

Fig. 29 Mains and motor connection, C4

7.5.15 Gland plate, enclosures D1h and D2h

Cables are connected through the gland plate from the bottom.

The gland plate must be fitted to CUE to ensure the specified
protection degree as well as to ensure sufficient cooling.

Drill holes in the marked areas. See fig. 30.

274
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Fig. 30 CUE viewed from the bottom [mm]
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TMO3 9448 4007

TMO3 9447 4007

TMO05 9326 3713

7.5.16 Mains connection, enclosures D1h and D2h

Torque [ft-lb (Nm)]

Enclosure :
Mains Motor Protective Relay
earth
D1h 19-40 19-40 3(2.2) 0.6 (0.4)
D2h 19-40 19-40 3(2.2) 0.6 (0.4)

3.

Connect the earth conductor to terminal 95 (PE). See fig. 31.
Connect the mains conductors to terminals 91 (L1), 92 (L2),
93 (L3).

Fix the mains cable with a cable clamp.

7.5.17 Terminal location

Take the following terminal positions into consideration when you
design the cable connection. See fig. 31.

L]

e —
5 )

ESORN|

@%

]
TMO5 9329 3713

=

Fig. 31 Earth, mains and motor connection for D1h and D2h

7.5.18 Motor connection, enclosures D1h and D2h

1.
2.

Connect the earth conductor to terminal 99 (PE). See fig. 31.

Connect the motor conductors to terminals 96 (U), 97 (V), 98
(W).
Fix the screened cable with a cable clamp.



7.6 STO installation, optional

DANGER
Exposure to high pressure or toxic liquids

Death or serious personal injury
- Failure to remove the jumper will disable the STO
function and the motor might not stop as intended
and can cause severe injury or death.
- Failure to use safety-monitoring relay compliant
with Category 3 /PL "d", ISO 13849-1 or SIL 2, EN
62061 and IEC 61508. Perform a functional test
every 12 months to ensure that the system works
properly.
To enable the integrated STO, follow these steps:
1. Remove the jumper wire between control terminals 37 and 12
or 13. Cutting or breaking the jumper is not sufficient to avoid
short-circuiting.

TMO7 4595 1919

Fig. 32

2. Connect an external safety-monitoring relay via a NO safety
function to terminal 37 (STO) and either terminal 12 or 13, 24
V DC.

Select and apply the components in the safety control system

appropriately to achieve the desired level of operational safety.

Before integrating and using STO in an installation, carry out a

thorough risk analysis on the installation to determine whether the

STO functionality and safety levels are appropriate and sufficient.

+— [F
[
n

FC

TMO7 4594 1919

Fig. 33 STO wiring

Pos. Description

Reset button

Safety relay (category 3, PL d or SIL2)

Emergency stop button

Short-circuit protected cable if the product is not

4 installed inside an IP54 cabinet.

7.6.1 Restart behavior after STO activation

By default the STO function is set to unintended-restart
prevention behavior. To terminate STO and resume normal
operation with manual reset, do the following:

* Reapply 24 V DC supply to terminal 37.
» Send a reset signal via bus, Digital I/O or the reset button.

« Set the STO function to automatic restart by changing the
value of 5-19 terminal 37 "Safe Stop" from default value 1,
"Safe Stop Alarm" to value 3, "Safe Stop Warning".

Automatic restart means that STO is terminated, and normal
operation is resumed, as soon as the 24 V DC is applied to
terminal 37. No reset signal is required.

7.6.2 Restart settings

* Remove the 24 V DC voltage supply to terminal 37 using the
interrupt device while the frequency converter drives the
motor, that is the mains supply is not interrupted.

* Check that the motor coasts and that the alarm Safe Stop
displays in the local operating panel if mounted.

* Reapply 24 V DC to terminal 37.

» Ensure that the motor remains in the coasted state.

» Send reset signal via bus, Digital I/0 or the reset button.
* Ensure that the motor becomes operational again.

7.7 Connecting the signal terminals

As a precaution, signal cables must be separated
from other groups by reinforced insulation in their
entire lengths.

Connect the signal cables according to the guidelines for good

practice to ensure EMC-correct installation. See section

7.6.1 Restart behavior after STO activation.

* Use screened signal cables with a conductor cross-section of
minimum 0.5 mm? and maximum 1.5 mmZ.

* Use a 3-conductor screened bus cable in new systems.

15
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7.7.1 Wiring diagram, signal terminals

r— 0/4-20 mA Terminals
e 0-10 VvV Terminals External setpoint, ’85‘? 35‘:
) A53  A54 current input
Externa! setpoint, UlU D
voltage input
[ 1] U: 0-10 V
u: 0-10 VvV I: 0/4-20 mA
I: 0/4-20 mA [61]68]69]
il l T | l
61][68]69] 39[42[50(53 5455
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\ ‘12‘13‘18‘19‘27‘29‘32‘33‘20‘37‘ g l_ 12[13[18[19[27[29[32[33[20[371 S
o S
9 8
2 =
0/4-20 mA Terminals ﬁ0/4-20 mA Terminals
AB3  A54 ) A53  A54
. + Three-wire sensor I U
Two-wire sensor ul ul J
om 0
u: 0-10 VvV u: 0-10 VvV
I: 0/4-20 mA I: 0/4-20 mA
BIGIE l (o1]os]ee ‘ l
e1]es[ea] ~ [s942]s0[53[54]55 o1]es[eo]  [39]42[50[53]54]55
> << m 9\—“5*&‘6% > <o gg‘gg\:%
oF » A VW
288 52228238 2 83 52>230
1©2g g °oga | 2 3g °83
LYy Y oo 8 X e @
® % \ S S %
| 55 i Q j 55 b g
‘2 22 o~ ‘g‘ ‘&) >3 ~ %‘
> > Ny > > -
T 33— ~ogewoe © gs-oogesog
\ YYoooaooood . \ Y Ycoanocoal ®
\ [12]13]18[19]27 [29]32]33]20] 37] S \ [12]13]18]19[27] 29]32[33]20]37] 3
o 8 SN
© 0
~
w0 o
g =
Terminal Type Function Terminal Type Function
12 +24 V out Supply to sensor 39 GND Frame for analog output
13 +24 V out Additional supply 42 AO 1 Analog output, 0-20 mA
18 DI 1 Digital input, programmable 50 +10 V out Supply to potentiometer
19 DI 2 Digital input, programmable 53 Al 1 External setpoint, 0-10 V, 0/4-20 mA
20 GND Common frame for digital inputs 54 Al 2 Sensor input, sensor 1, 0/4-20 mA
27 DI/O 1 Digital input/output, programmable 55 GND Common frame for analog inputs
29 DI/O 2 Digital input/output, programmable 61 RS-485 GND Y GENIbus, frame
32 DI 3 Digital input, programmable 68 RS-485 A GENIbus, signal A (+)
33 DI 4 Digital input, programmable 69 RS-485 B GENIbus, signal B (-)

37 Safe stop

Safe stop

16
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7.7.2 Connection of a thermistor (PTC) to CUE

The connection of a thermistor (PTC) in a motor to CUE requires
an external PTC relay.

The requirement is based on the fact that the thermistor in the
motor only has one layer of insulation to the windings. The
terminals in CUE require two layers of insulation since they are
part of a PELV circuit.

A PELV circuit provides protection against electric shock. Special
connection requirements apply to this type of circuit. The
requirements are described in EN 61800-5-1.

In order to maintain PELV, all connections made to the control
terminals must be PELV. For example, the thermistor must have
reinforced or double insulation.

Access to signal terminals

All signal terminals are behind the terminal cover of the CUE
front. Remove the terminal cover as shown in figs 34 and 35.

TMO3 9003 1219

Fig. 34 Access to signal terminals, A2 and A3

TMO03 9004 1219

Fig. 35 Access to signal terminals, A4, A5, B1, B2, B3, B4, C1,
C2,C3and C4

Fig. 37 Signal terminals, all enclosures

TMO5 9654 4213

TMO3 9025 2807
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Fitting the conductor RS-485 GENIbus network connection

1. Remove the insulation at a length of 9 to 10 mm. One or more CUE units can be connected to a control unit via
2. Insert a screwdriver with a tip of maximum 0.4 x 2.5 mm into GENIbus.

the square hole. The reference potential, GND, for RS-485 (Y) communication
3. Insert the conductor into the corresponding round hole. must be connected to terminal 61.

Remove the screwdriver. The conductor is now fixed in the If more than one CUE unit is connected to a GENIbus network,

terminal. the termination contact of the last CUE must be set to "ON"

(termination of the RS-485 port).

The factory setting of the termination contact is "OFF" (not
terminated).

Remove the operating panel to set the contact. See fig. 40.

QU
0
7

5

Fig. 38 Fitting the conductor into the signal terminal

TMO03 9026 2807

Setting the analog inputs, terminals 53 and 54

Contacts A53 and A54 are positioned behind the operating panel
and used for setting the signal type of the two analog inputs.

The factory setting of the inputs is voltage signal "U".

BUS TER
OFF ON

If a 0/4-20 mA sensor is connected to terminal 54,
the input must be set to current signal "I".

Switch off the power supply before setting contact
A54.

Remove the operating panel to set the contact. See fig. 39.

= —

7

ffl Bus ve
aF r.gNn'

' g

Fig. 40 Setting the termination contact to "ON"

7.8 Connecting the signal relays

As a precaution, signal cables must be separated
from other groups by reinforced insulation in their
entire lengths.

TMO3 9006 1219

2 RELAY 1 {0302 |o1 | o605 [04| RELAY2
; ~—| AN| N| N '5
=) | ol O O] o] O &
o z z | =
o o
E | | z
o
Fig. 39 Setting contact A54 to current signal "I" L -~ =
Fig. 41 Terminals for signal relays in normal state (not
activated)
Terminal Function
C1 C2 Common

NO 1 NO 2 Normally open contact

NC 1 NC 2 Normally closed contact

18
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The relay outputs are positioned as shown in figs 42 to 47.

7.8.1 Access to signal relays

L00¥ 2¥¥6 EONL

Fig. 45 Terminals for relay connection, B3

£08¢ L006 E0NL

Fig. 42 Terminals for relay connection, A2 and A3

L00v L¥¥6 EONL

Fig. 46 Terminals for relay connection, B4

L00¥ O¥¥6 EONL

,08¢ 8006 E0NL

]
_
MR T

(

Fig. 43 Terminals for relay connection, A4, A5, B1 and B2

Fig. 47 Terminals for relay connection, C3, C4, D1h and D2h,

in the upper right corner of CUE

£08¢ 6006 E0NL

Fig. 44 Terminals for relay connection, C1 and C2
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7.8.2 Connecting the MCB 114 sensor input module

The MCB 114 is an option offering additional analog inputs for
CUE.

Configuration of MCB 114

MCB 114 is equipped with three analog inputs for the following
sensors:

* One additional sensor 0/4-20 mA.

+  Two Pt100/Pt1000 temperature sensors for measurement of
motor bearing temperature or an alternative temperature, such
as liquid temperature.

When MCB 114 has been installed, CUE automatically detects if
the sensor is Pt100 or Pt1000 when it is switched on.

Wiring diagram, MCB 114

When using Pt100 with a 3-wire cable, the resistance
must not exceed 30 Q.

i
4

Fig. 48 Wiring diagram, MCB 114

-~ VDO
I IN

« IGND

» [TEMP

o |WIRE

TMO04 3273 3908

Terminal Type Function

1(VDO) +24 V out  Supply to sensor

2 (I'IN) Al'3 Sensor 2, 0/4-20 mA

3 (GND) GND Common frame for analog input

4 (TEMP)

5 (WIRE) Al 4 Temperature sensor 1, Pt100/Pt1000

Common frame for temperature
sensor 1

Al 5 Temperature sensor 2, Pt100/Pt1000

Common frame for temperature

9 (GND) GND sensor 2

Terminals 10, 11 and 12 are not used.

20

7.8.3 Fitting MCB 114 in CUE

Enclosures A2, A3 and B3

1. Switch off the power to CUE. See section 7.5 Mains and
motor connection.

2. Remove the operating panel, the terminal cover and the frame
from CUE. See fig. 49.

3. Fit MCB 114 into port B.

4. Connect the signal cables, and fasten the cables with the
enclosed cable strips.

5. Remove the knock-out plate in the extended frame so that
MCB 114 fits under the extended frame.

6. Fit the extended frame and the terminal cover.
7. Fit the operating panel in the extended frame.
8. Connect power to CUE.

TMO04 0025 4807

~
Fig. 49 Enclosures A2, A3 and B3



Enclosures A5, B1, B2, B4, C1, C2, C3, C4, D1 and D2

1.

Switch off the power to CUE. See section 7.5 Mains and
motor connection.

Remove the operating panel and the cradle from CUE. See
fig. 50.

Fit MCB 114 into port B.

Connect the signal cables, and fasten the cables with the
enclosed cable strips. See fig. 50.

Fit the cradle and the operating panel.
Connect power to CUE.

Cradle

/

Il

/

TMO04 0027 4807

—

Fig. 50 Enclosures A5, B1, B2, B4, C1, C2, C3, C4, D1 and D2

8. Starting up the product

Any installation, maintenance and inspection must be
carried out by trained persons.

Before you switch on the power supply, you must do the following:

» Close the cover.

* Ensure that all cable glands are tightened properly.

* Ensure that there is no voltage on output terminals, phase-to-
phase and phase-to-ground.

» Confirm continuity of the motor by measuring Q values on U-V,
V-W and W-U.

» Check for proper grounding of the frequency converter and the
motor.

» Check that there are no loose connections on the terminals.

« Confirm that the supply voltage matches the voltage of the
frequency converter and the motor.

8.1 Switching on the product

+ Confirm that the input voltage is balanced within 3 %. If not,
correct the input-voltage imbalance before proceeding. Repeat
this procedure after the voltage correction.

* Ensure that any optional equipment wiring matches the
installation application.

» Ensure that all operator devices are in the OFF position. The
panel doors must be closed, and covers must be securely
fastened.

* Apply power to the unit, but do not start the frequency
converter yet. For units with a disconnect switch, turn it to the
ON position to apply power to the frequency converter.

8.2 Activating the optional STO function

The STO function is activated by removing the voltage at terminal
37 of the frequency converter. By connecting the frequency
converter to external safety devices providing a safe delay, an
installation for a Safe Stop 1 is obtained. External safety devices
need to fulfil Cat./PL or SIL when connected to terminal 37.

The STO function can be used for the following motor types:

« asynchronous

* synchronous

* permanent magnet motors.

When terminal 37 is activated, the frequency converter issues an
alarm, trips the unit and coasts the motor to a stop. A manual
restart is required. Use the STO function to stop the frequency
converter in emergency stop situations. In normal operating
mode, the STO terminal 37 must be deactivated to start the
motor.

1., Asuccessful commissioning test of the STO function
—O— is required after the initial installation and after each
7\ subsequent change to the installation.

21

English (US)



(sn) ysibuz

9. Control functions

1
_\ ’_ The display contrast can be adjusted by pressing
A A [Status] and then pressing [Up] or [Down].

9.1 Operating panel

The operating panel consists of a display and several buttons. It
enables manual setting and monitoring of the system, such as
follows:

« Start, stop and control of speed.

» Reading of operating data and warnings and alarms.
» Setting functions for the frequency converter.

* Manual reset of the frequency converter.

21 T~ | |[status o) 1
[T799 oM 783A 364 kW
| [ome —
20— 0.000

532% — |

19 Auto Remote Ramping

g Oin
jliioey Re
(R

15
Warn.
14 Alarm
13 o o o
() ;
/
12 11 10 9

Fig. 51 Operating panel

TMO7 4597 2119

Pos.

Buttons

Description

1

[OFF]: stops the motor but does not
remove power to the frequency
converter.

12

[HAND ON]: starts the frequency
converter in local control.

» An external stop signal by control input
or serial communication overrides the
local [Hand On] function.

13

[Alarm]
Red

A fault condition causes the red alarm
light to flash and an alarm text is
displayed.

14

[Warn.]
Yellow

When warning conditions are met, the
yellow warning light comes on and text
appears in the display area identifying
the problem.

15

[On]
Green

The On light activates when the
frequency converter receives power from
the mains voltage, a DC bus terminal or
an external 24 V supply.

16

[Back]: reverts to the previous step or list
in the menu structure.

17

[Favorites]: allows access to
programming parameters for initial set-
up instructions and many detailed
application instructions.

18

[Status]: shows operational information.

19

Frequency

20

Motor current

21

Speed, RPM

Pos. Buttons Description
Power [kW]
2 Reference [%)]

[Alarm log]: shows a list of current
warnings, the last 10 alarms and the
maintenance log.

w
®

[Main menu]: allows access to all
programming settings.

N

[Cancel]: cancels the last change or
command as long as the display mode
has not changed.

®

[Info]: press for a definition of the
function being displayed.

o

[Up)/[Down]/[Left]/[Right]: use the four
arrow buttons to navigate between items
in the menu.

~
D
v

[OK]: used to access parameter groups
or to accept a selection.

©
® R

manually after a fault has been cleared.

[RESET]: resets the frequency converter

[AUTO ONJ: puts the system in remote
operational mode.

* Responds to an external start
command by control terminals or serial
communication.

10
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9.2 Menu overview

Overview of the main menus. The ** represents a number to a
submenu.

* "0-** Operation / Display"
* "1-** Load and Motor"

» "2-** Brakes"

+ "3-** Reference / Ramps"
e "4-** Limits / Warnings"

« "5-** Digital In/Out"

* "6-** Analog In/Out"

+ "8-** Comm. and Options"

* "14-** Special Functions"

* "15-** Drive Information"

* "16-** Data Readouts"

* "18-** Info & Readouts"

* "20-** Drive Closed Loop"

« "21-** Ext. Closed Loop"

o "22-** Appl. Functions"

» "23-** Timer-based Functions"

« "27-** Cascade CTL Option"

« "29-** Water Application Functions"
« "30-** Special Features"

« "35-** Sensor Input Option"

* "200 - Operation Settings"

+ "201- Key Functions"

» "202 - Sensors"

» "203 - Status Monitor"

Example: To get to the menu "1-28 Motor Rotation Check", you
must do the following:

1. navigate to "1-** Load and Motor", and press [OK].

2. Use the [Up] and [Down] buttons to navigate to "1-2* Motor
Data", and press [OK].

3. Use the [Up] and [Down] buttons to navigate to "1-28 Motor
Rotation Check", and press [OK] to select the menu.

9.3 Operating modes

The following operating modes are set on the operating panel
using the [Favorites] menu.

Operating mode Description

The pump is running in the operating mode

Normal selected

Stop Thg pump hag been gtopped, and the green
indicator light is flashing

Min. The pump is running at minimum speed

Max. The pump is running at maximum speed

User curve The pump is running at user-defined speed

Minimum and maximum curves.
The pump speed is kept at a given set value
for minimum and maximum speed.

TMO3 8813 2507

Example: Maximum curve operation can for instance be used in
connection with venting the pump during installation.

Example: Minimum curve operation can for instance be used in
periods with a very small flow rate requirement.

9.4 Control modes

The control mode is set in the [Favorites] menu.

There are two basic control modes:

* Uncontrolled operation (open loop).

« Controlled operation (closed loop) with a sensor connected.
See sections 9.4.1 Uncontrolled operation (open loop) and
9.4.2 Controlled operation (closed loop).

9.4.1 Uncontrolled operation (open loop)

H
Constant curve.

The speed is kept at a set value in the
range between the minimum and maximum
curves.

The setpoint is set in % corresponding to
the required speed.

AN
TMO3 8479 1607

Q

Example: Operation on constant curve can for instance be used
for pumps with no sensor connected.

Example: Typically used in connection with an overall control
system such as MPC or another external controller.

23
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9.4.2 Controlled operation (closed loop)

TMO3 8475 1607

TMO3 8804 2507

Proportional
differential
pressure.

The differential
pressure is reduced
at falling flow rate
and increased at
rising flow rate.

TMO3 8482 1607

TMO3 8811 2507

Constant
temperature.

The liquid
temperature is kept
constant,
independently of
the flow rate.

|

TMO3 8476 1607

TMO3 8804 2507

Constant
differential
pressure, pump.
The differential
pressure is kept
constant,
independently of
the flow rate.

|

TMO3 8476 1607

TMO3 8806 2507

Constant
differential
pressure, system.
The differential
pressure is kept
constant,
independently of
the flow rate.

|

TMO3 8476 1607

TMO3 8805 2507

Constant pressure.
The pressure is
kept constant,
independently of
the flow rate.

TMO3 8477 1607

TMO3 8807 2507

Constant pressure
with stop function.
The outlet pressure
is kept constant at
high flow rate. On/
off operation at low
flow rate.

TMO3 8482 1607

TMO03 8808 2607

Constant level.
The liquid level is
kept constant,
independently of
the flow rate.

TMO3 8482 1607

TMO03 8809 2607

Constant level with
stop function.

The liquid level is
kept constant at
high flow rate.
On/off operation at
low flow rate.

= >

TMO3 8478 1607

TMO03 8810 2507

Constant flow rate.
The flow rate is
kept constant,
independently of
the head.
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10. Setting the product

To make a correct programming, it is often necessary to make
settings in several submenus. The programmed data is saved
internally in the frequency converter.

It is possible to make a backup of the data by uploading the data
to the operating panel’s memory.

The menus are accessed or changed from [Main Menu] or
[Favorites] on the operating panel. However, not all menus are
available in [Favorites].

All settings that have been made are visible in [Favorites] > "Q5 -
Changes Made".

See 9.1 Operating panel and 9.2 Menu overview.

10.1 First-time setup via the startup guide

The startup guide starts automatically the first time the product is
switched on or after startup of the frequency converter. The guide
enables quick configuration of basic pump- and application
parameters.

1. Follow the on-screen instructions to complete the
commissioning of the frequency converter. Some data from
the motor nameplate is needed.

1
_\ ’_ Reactivate the start-up guide by pressing [Favorites]
A /A > "Q4"-"Run start-up guide”.

10.2 Uploading or downloading of data

It is possible to download stored data to another frequency
converter.

2. Navigate to "0-5* Copy/Save", and press [OK].

3. Press [OK] to activate "0-50 LCP Copy".

4. Press [Up] to select "[1] All to LCP" to upload data to the
operating panel, or

5. select "[2] All from LCP" to download data from the operating
panel.

6. Press [OK]. A progress bar shows the uploading or
downloading progress.

10.3 Asynchronous motor setup

To set an asynchronous motor manually in [Main menu], enter the
following motor data available on the motor nameplate.

* "1-20 Motor Power [KW]" or "1-21 Motor Power [HP]"

* "1-22 Motor Voltage"

* "1-23 Motor Frequency"

* "1-24 Motor Current"

+ "1-25 Motor Nominal Speed"

+ "1-29 Automatic Motor Adaptation (AMA)".

10.4 Checking the motor rotation

compressors if the motor is running in the wrong
direction. Before starting the frequency converter,
[ check the motor rotation.
1. Navigate to "1-28 Motor Rotation Check", and press [OK].
2. Scroll to "[1] Enable".
The following text appears: "Note! Motor may run in wrong
direction”.
3. Press [OK].
4. Follow the on-screen instructions.
To change the direction of rotation, remove power to the
frequency converter and wait before touching the product. See
waiting time in section 5. Installation requirements.
* Reverse the connection of any 2 of the 3 motor wires on the
motor or frequency-converter side of the connection.

' There is a risk of damage to the pumps or the

10.5 Permanent-magnet motor setup

To set a permanent-magnet motor manually in [Main menu], enter
the motor data available on the motor nameplate.

1. Activate PM motor operation "1-10 Motor Construction”, select
"[1] PM, non salient SPM."

2. Set "0-02 Motor Speed Unit" to "[0] RPM".
Programme the following parameters in the listed order:
1. "1-24 Motor Current"

"1-26 Motor Cont. Rated Torque"

"1-25 Motor Nominal Speed"

"1-39 Motor Poles"

"1-30 Stator Resistance (Rs)". Enter line to common stator

winding resistance (Rs). If only line-line data is available,

divide the line-line value by 2 to achieve the line-common

(starpoint) value.

6. "1-37 d-axis Inductance (Ld)". Enter line to common direct
axis inductance of the PM motor. If only line-line data is
available, divide the line-line value by 2 to achieve the line-
common (starpoint) value.

7. "1-40 Back EMF at 1000 RPM". Enter line-to-line back EMF of

the PM motor at 1000 RPM mechanical speed (RMS value).

Back EMF is the voltage generated by a PM motor when no

frequency converter is connected and the shaft is turned

externally. Back EMF is normally specified for nominal motor
speed or for 1000 RPM measured between 2 lines. If the
value is not available for a motor speed of 1000 RPM,
calculate the correct value as follows: If back EMF is for

example 320 V at 1800 RPM, it can be calculated at 1000

RPM as follows: Back EMF = (Voltage / RPM)*1000 = (320/

1800)*1000 = 178. This is the value that must be programmed

for "1-40 Back EMF at 1000 RPM".

10.5.1 Test motor operation

1. Start the motor at low speed (100-200 RPM). If the motor does
not turn, check the installation, general programming, and
motor data to ensure that it is correct.

2. Check if the start function in "1-70 PM Start Mode" fits the
application requirements.

o~ wDn
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10.6 Synchronous reluctance motor setup

To set a synchronous reluctance motor manually in [Main menul],
enter the following motor data available on the motor nameplate:
* "1-10 Motor Construction"

* "1-23 Motor Frequency"

* "1-24 Motor Current"

+ "1-25 Motor Nominal Speed"

* "1-26 Motor Cont. Rated Torque"

« "1-29 Automatic Motor Adaptation (AMA)".

10.7 Automatic Energy Optimization (AEO)

1
\ V4
—O— AEO is not relevant for permanent-magnet motors.
FAW A

AEO is a procedure which minimizes voltage to the motor,
thereby reducing energy consumption, heat, and noise.

To activate AEO, set "1-03 Torque Characteristics" to "[2] Auto
Energy Optim. CT" or "[3] Auto Energy Optim. VT".

10.8 Local-control test
1. Press [Hand On] to provide a local start command to the
frequency converter.

2. Accelerate the frequency converter to full speed by pressing
[Up]. Moving the cursor left of the decimal point provides
quicker input changes.

3. Note any acceleration problems.
4. Press [Off]. Note any deceleration problems.

10.9 System startup

The below steps require wiring and application programming to
be completed. We recommend that you follow this procedure
after application setup is completed.

1. Press [Auto On].

Apply an external run command.

Adjust the speed reference throughout the speed range.
Remove the external run command.

ok ownN

Check the sound and vibration levels of the motor to ensure

that the system is working as intended. If warnings or alarms
occur, see 12.1 Overview of warnings and alarms or refer to

the service instructions for the frequency converter.

10.10 Resetting to default settings

1
_\ ’_ You can make a backup of the changed settings first
AA by uploading them to the operating panel.

10.10.1 Recommended reset

We recommend that you use "14-22 Operation Mode" to perform
a reset to default settings. In this way some settings are kept,
such as operating hours, serial communication selections,
personal menu settings, fault log, alarm log, and other monitoring
functions.
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1. Navigate to "14-** Special Functions", and press [OK].

2. Select "14-22 Operation Mode", and press [OK].

3. Use [Up] and [Down] to navigate to "[2] Initialization", and
press [OK].

4. Switch off the power to the unit, and wait for the display to
switch off.

5. Reconnect the power.

6. Alarm 80, "Drive initialized to default value", is displayed.

7. Press [Reset] to return to operating mode.

10.10.2 Manual reset

You can also manually reset to default settings, but this deletes

all motor-, programming-, localization-, and monitoring data. It will

not reset settings for "15-00 Operating hours", "15-03 Power

Up’s", "15-04 Over Temp’s" and "15-05 Over Volt's".

1. Switch off the power to the unit, and wait for the display to
switch off.

2. Press and hold [Status], [Main Menu] and [OK] at the same
time while switching on the power to the unit. It takes

approximately 5 seconds or until you hear an audible click and
the fan starts.

11. Servicing the product

CAUTION
Electric shock

Minor or moderate personal injury

- Before starting any work on the product, make
sure that the power supply has been switched off
and that it cannot be accidentally switched on. See
5. Installation requirements

- Touching the electrical parts may be fatal, even
after CUE has been switched off.

Conduct a functional test every 12 months to detect any failure or
malfunction of the STO functionality.

To conduct the functional test, perform the following steps:

* Remove the 24 V DC voltage supply at terminal 37.

« Check if the operating panel displays the alarm "Safe Stop
AB8"

« \Verify that the frequency converter trips the unit.

« Verify that the motor is coasting and comes to a complete
stop.

» Verify that the motor cannot be started.
» Reconnect the 24 V DC voltage supply to terminal 37.

» Verify that the motor is not started automatically and restarts
only by giving a reset signal (via bus, Digital I/O, or the [Reset]
button).



12. Fault finding the product

12.1 Overview of warnings and alarms

Type LED indicator

Warning Yellow

Alarm Flashing red

Trip lock Yellow and red

Number Description Warning Alarm Alalr:::,ktrlp
1 10V low . - -
2 Live zero error (®) (®) -
3 No motor (®) - -
4 Mains phase loss (e) (®) (®)
5 DC voltage high ° - -
6 DC voltage low . - -
7 DC overvoltage . . -
8 DC undervoltage . ° -
9 Inverter overloaded . . -
10 Motor overtemperature (o) (®) -
1 Motor thermistor overtemperature (*) (®) -
12 Torque limit . . -
13 Overcurrent . . .
14 Protective earth fault - . .
15 Hardware mismatch - . °
16 Short circuit - . °
17 Control word timeout (*) (®) -
18 Start failed - . -
21 Parameter error . . -
23 Internal fan fault . - -
24 External fan fault . - -
25 Brake resistor short circuit . - -
26 Brake resistor power limit (®) (®) -
27 Brake chopper fault . ° -
28 Brake check failed (®) (®) -
29 Heat sink temperature . . .
30 Motor phase U missing (o) (e) (o
31 Motor phase V missing (o) (e) (o
32 Motor phase W missing (*) (®) (®
33 Inrush fault - . .
34 Fieldbus communication fault . . -
35 Option fault (®) - -
36 Mains failure . . -
38 Internal fault - . .
39 Heat sink sensor - . °
40 Overload of digital output terminal 27 (o) - -
41 Overload of digital output terminal 29 (o) - -
42 Overload X30/6 or X30/7 (*) - -
45 Protective earth fault 2 . . .
46 Power card supply - . .
47 24V supply low . . .
48 1.8 V supply low - . .
49 Speed limit . - -
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Number Description Warning Alarm Ala:'g::,ktrlp
50 AMA calibration failed - . -
51 AMA check Upom and lpom - . -
52 AMA low | om - ° -
53 AMA motor too large - . -
54 AMA motor too small - . -
55 AMA parameter out of range - . -
56 AMA interrupted by user - . -
57 AMA timeout - . -
58 AMA internal fault . ° -
59 Current limit ° - -
60 External interlock . . -
61 Feedback error (°) (®) -
62 Output frequency at maximum limit ° - -
64 Voltage limit ° - -
65 Control card overtemperature . . .
66 Heat sink temperature low . - -
67 Option configuration has changed - . -
68 Safe stop activated (®) (o) -
69 Power card temperature - . .
70 Illegal FC configuration - - °
71 PTC 1 safe stop . . -
72 Dangerous failure . . .
76 Power unit setup . - -
77 Reduced power mode . - -
79 lllegal power section configuration - . -
80 Drive initialized to default value - ° -
81 CSIV corrupt - . -
82 CSIV parameter error - ° -
90 Feedback monitor (°) (®) -
91 Analog input 54 wrong settings - - °
92 No flow (*) (®) -
93 Dry pump (*) (*) -
94 End of curve (°) (o) -
95 Broken belt (o) (o) -
96 Start delayed (°) - -
97 Stop delayed (°) - -
98 Clock fault . - -
99 Locked rotor - ° -
100 Derag limit fault - ° (®)
104 Mixing fan fault (o) (o) -
148 System temperature . . -
200 Fire mode (®) - -
201 Fire mode was active (°) - -
243 Brake IGBT . ° -
244 Heat sink temperature . . .
245 Heat sink sensor - . .
246 Power card supply - . .
247 Power card temperature - . .
248 lllegal power section configuration - . .
249 Temperature of the rectifier heat sink . - -
250 New spare part - - .
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Number Description Warning Alarm Alalr:::,ktrlp
251 New type code - . .
274 The flow is not confirmed - . -
275 Flow switch failure - . -
2004 External fault - . -
2007 Too high bearing temperature . .

2008 Too high bearing temperature . . -
2010 Setpoint signal outside range - . -
2011 Sensor 1 is outside range - . -
2012 Sensor 2 is outside range - ° -
2013 Temperature sensor 1 is outside range - . -
2014 Temperature sensor 2 is outside range - . -
2016 Limit 1 is exceeded . . -
2017 Limit 2 is exceeded . . -

( ® )This warning or alarm is programmable. Warnings and alarms depend on the parameter settings.

1

This warning or alarm cannot be auto reset via parameter selection.
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13. Technical data

13.1 Enclosure

The individual CUE cabinet sizes are characterized by their
enclosures. The table shows the relationship of enclosure class
and enclosure type.

Example:

Read from the nameplate:

* Supply voltage = 3 x 380-500 V.

» Typical shaft power = 1.5 kW (2 hp).

» Enclosure class = IP20.

The table shows that the CUE enclosure is A2.

Typical shaft Enclosure
power
P2 1 x200-240 V 3 x200-240 V 3 x 380-500 V 3 x 525-600 V 3 x 525-690 V
[kW] [hp] 1P20 P21 IP55 IP20 IP55 1P20 IP55 1P20 IP55 IP21 IP55
0.55 0.75
0.75 1
1.1 1.5 A3 A5
A2 A4 A2 A4
1.5 2 A3 A5
2.2 3
3 2 B1 B1
A3 A5
3.7 5
4 5 A2 A4
5.5 7.5 B1 B1 A3 A5
A3 A5
7.5 10 B2 B2 B3 B1
1 15
15 20 B4 B2 B3 B1
18.5 25 B2 B2
22 30 C1
C3 B2
30 40 B4
37 50
C4 C2
45 60 c3 C1
55 75 C2 C2
75 100
90 125 c4 c2
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13.2 Operating conditions

13.3.2 Cable requirements

Maximum length, screened motor cable

150 m (500 ft)

Maximum length, unscreened motor cable

300 m (1000 ft)

Maximum length, signal cable

300 m (1000 ft)

Relative humidity 5-95 % RH
. Max. 50 °C
Ambient temperature (122 °F)
Average ambient temperature over 24 hours Max. 45° C
(113 °F)

Minimum ambient temperature at full 0°C (32 °F)

operation

Minimum ambient temperature at reduced

operation -10°C (14 °F)

-25t0 65 °C

Temperature during storage and transport (13 to 149 °F)

Always comply with local regulations
cross-sections.

13.3.3 Cable cross-section to signal terminals

as to cable

Storage duration Max. 6 months

Maximum altitude above sea level without

performance reduction 1000 m (3280 ft)

Maximum altitude above sea level with

performance reduction 3000 m (9840 ft)

Maximum cable cross-section to signal terminals, 1.5 mm?
rigid conductor (14 AWG)
Maximum cable cross-section to signal terminals, 1.0 mm?
flexible conductor (18 AWG)

- . . . 0.5 mm?
Minimum cable cross-section to signal terminals (20 AWG)

CUE comes in a packaging which is not suitable for
outdoor storage.
([

13.3 Mechanical data

13.3.1 Cable gland

Select standard gland holes for CUE frequency converters used
outside USA and Canada.

Select imperial gland holes for CUE frequency converters used
inside USA and Canada.

Standard gland Imperial gland

Enclosure holes holes
3x22.5(1/2") 3x22.5(1/2")
A3 1P20/21 / NEMA type 1
3 x28.4(3/4") 3 x28.4 (3/4")
1x22.5(1/2") 1x22.5(1/2")

A4 1P55 / NEMA type 12

3 x28.4 (3/4")

3 x 28.4 (3/4")

A5 IP55 / NEMA type 12 6x26.3 6 x 28.4 (3/4")
2x225(1/2")  2x22.5(1/2")
B11P21 / NEMA type 1
3x37.2 3x34.7 (1"
2x21.5 2 x22.5(1/2")
B1 IP55 / NEMA type 12 1x26.3 1 x 28.4 (3/4")
3 x33.1 3x34.7 (1"
1x21.5 1x22.5(1/2")
B2 1P21/NEMA type 1and 1x26.3 1x28.4(3/4")
B2 IP55 / NEMA type 12 1x33.1 1x34.7 (1)
2x42.9 2x44.2 (11/4")
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13.3.4 Non-UL fuses and conductor cross-section to mains
and motor, for installations outside North America

Typical shaft

Maximum Fuse

Maximum conductor

power P2 fuse size type cross-section’)
Typical shaft Maximum Fuse Maximum conductor [kW (hp)] [A] [mmz]
power P2 fuse size type cross-section? 3% 525-600 V
[kW (hp)] [A] [mm?] 0.75 (1) 10 G 4
1 x 200-240 V 1.1 (1.5) 10 gG 4
1.1(1.5) 20 gG 4 1.5(2) 10 gG 4
1.5(2) 30 gG 10 2.2 (3) 20 gG 4
2.2 (3) 40 gG 10 3(4) 20 gG 4
3 (4) 40 gG 10 4 (5) 20 gG 4
3.7 (5) 60 gG 10 5.5 (7.5) 32 gG 4
5.5(7.5) 80 gG 10 7.5 (10) 32 gG 4
7.5(10) 100 gG 35 3 x 525-690 V
3 x 200-240 V 11 (15) 63 gG 35
0.75 (1) 10 gG 4 15 (20) 63 gG 35
1.1 (1.5) 20 aG 4 18.5 (25) 63 gG 35
1.5 (2) 20 aG 4 22 (30) 63 gG 35
2.2 (3) 20 aG 4 30 (40) 63 gG 35
3(4) 32 gG 4 37 (50) 80 gG 95
3.7 (5) 32 aG 4 45 (60) 100 gG 95
5.5(7.5) 63 aG 10 55 (75) 125 gG 95
7.5(10) 63 gG 10 75 (100) 160 gG 95
11 (15) 63 gG 10 90 (125) 160 gG 95
15 (20) 80 gG 35 110 (150) 225 - 2x70
18.5 (25) 125 gG 50 132 (200) 250 - 2x70
22 (30) 125 gG 50 160 (250) 350 - 2x70
30 (40) 160 gG 50 200 (300) 400 - 2 x 185
37 (50) 200 aR 95 250 (350) 500 - 2 x 185
45 (60) 250 aR 120 1) Screened motor cable, unscreened supply cable. AWG. See
3 x 380-500 V section 13.3.5 UL fuses and conductor cross-section to mains
0.55 (0.75) 10 gG 4 and motor, for installations in North America.
0.75 (1) 10 gG 4
1.1 (1.5) 10 aG 4
1.5 (2) 10 aG 4
2.2 (3) 20 aG 4
3(4) 20 gG 4
4 (5) 20 gG 4
5.5(7.5) 32 [e[€] 4
7.5(10) 32 gG 4
11 (15) 63 gG 10
15 (20) 63 gG 10
18.5 (25) 63 gG 10
22 (30) 63 gG 35
30 (40) 80 gG 35
37 (50) 100 gG 50
45 (60) 125 gG 50
55 (75) 160 gG 50
75 (100) 250 aR 95
90 (125) 250 aR 120
110 (150) 300 gG 2x70
132 (200) 350 gG 2x70
160 (250) 400 gG 2 x 185
200 (300) 500 gG 2 x 185
250 (350) 600 gR 2 x 185
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13.3.5 UL fuses and conductor cross-section to mains and motor, for installations in North America

P Bussmann Bussmann Bussmann SLBsgn?:;r: I;&:;SFIUBS: Ferraz-Shawmut . o cross-section
RK1/E1958/ JIE4273 T/ TIE4274 H/ CC/Littel Fuse
[KW (hp)] JFHR2 JDDZ JDDZ E}ggoRszs 52333}’362 E71611 JFHR2 RK1/E60314 JFHR2 [AWG]?
1 x 200-240 V
1.1 (1.5) KTN-R20 - - - - - - 10
15 (2) KTN-R30 - - - - - - 7
22 (3) KTN-R40 - - - - - - 7
3(4) KTN-R40 - - - - - - 7
3.7 (5) KTN-R60 - - - - - - 7
55 (7.5) - - - - - - - 7
7.5 (10) - - - - - - - 2
3 x 200-240 V
0.75 (1) KTN-R10 JKS-10 JJIN-10 5017906-010 KTN-R10 ATM-R10 A2K-10R 10
1.1 (1.5) KTN-R20 JKS-20 JJIN-20 5017906-020 KTN-R20 ATM-R20 A2K-20R 10
1.5(2) KTN-R20 JKS-20 JJIN-20 5017906-020 KTN-R20 ATM-R20 A2K-20R 10
2.2 (3) KTN-R20 JKS-20 JJUN-20 5017906-020 KTN-R20 ATM-R20 A2K-20R 10
34) KTN-R30 JKS-30 JJUN-30 5012406-032 KTN-R30 ATM-R30 A2K-30R 10
3.7 (5) KTN-R30 JKS-30 JJUN-30 5012406-032 KTN-R30 ATM-R30 A2K-30R 10
5.5(7.5) KTN-R50 JKS-50 JJUN-50 5012406-050 KLN-R50 - A2K-50R 7
7.5(10) KTN-R50 JKS-60 JJIN-60 5012406-050 KLN-R60 - A2K-50R 7
11 (15) KTN-R60 JKS-60 JJIN-60 5014006-063 KLN-R60 A2K-60R A2K-60R 7
15 (20) KTN-R80 JKS-80 JJN-80 5014006-080 KLN-R80 A2K-80R A2K-80R 2
18.5 (25) KTN-R125 JKS-150 JJUN-125 2028220-125 KLN-R125 A2K-125R A2K-125R 1/0
22 (30) KTN-R125 JKS-150 JJUN-125 2028220-125 KLN-R125 A2K-125R A2K-125R 1/0
30 (40) FWX-150 - - 2028220-150 L25S-150 A25X-150 A25X-150 1/0
37 (50) FWX-200 - - 2028220-200 L25S-200 A25X-200 A25X-200 4/0
45 (60) FWX-250 - - 2028220-250 L25S-250 A25X-250 A25X-250 250 MCM
3 x 380-500 V
0.55 (0.75) KTS-R10 JKS-10 JJS-10 5017906-010 KTN-R10 ATM-R10 A2K-10R 10
0.75 (1) KTS-R10 JKS-10 JJs-10 5017906-010 KTN-R10 ATM-R10 A2K-10R 10
1.1 (1.5) KTS-R10 JKS-10 JJS-10 5017906-010 KTN-R10 ATM-R10 A2K-10R 10
1.5(2) KTS-R10 JKS-10 JJs-10 5017906-010 KTN-R10 ATM-R10 A2K-10R 10
2.2(3) KTS-R20 JKS-20 JJs-20 5017906-020 KTN-R20 ATM-R20 A2K-20R 10
3(4) KTS-R20 JKS-20 JJS-20 5017906-020 KTN-R20 ATM-R20 A2K-20R 10
4 (5) KTS-R20 JKS-20 JJS-20 5017906-020 KTN-R20 ATM-R20 A2K-20R 10
5.5(7.5) KTS-R30 JKS-30 JJS-30 5012406-032 KTN-R30 ATM-R30 A2K-30R 10
7.5 (10) KTS-R30 JKS-30 JJS-30 5012406-032 KTN-R30 ATM-R30 A2K-30R 10
11 (15) KTS-R40 JKS-40 JJs-40 5014006-040 KLS-R40 - ABK-40R 7
15 (20) KTS-R40 JKS-40 JJS-40 5014006-040 KLS-R40 - A6K-40R 7
18.5 (25) KTS-R50 JKS-50 JJS-50 5014006-050 KLS-R50 - ABK-50R 7
22 (30) KTS-R60 JKS-60 JJS-60 5014006-063 KLS-R60 - ABK-60R 2
30 (40) KTS-R80 JKS-80 JJS-80 2028220-100 KLS-R80 - AB6K-80R 2
37 (50) KTS-R100 JKS-100 JJS-100 2028220-125 KLS-R100 - A6K-100R 1/0
45 (60) KTS-R125 JKS-150 JJS-150 2028220-125 KLS-R125 - A6K-125R 1/0
55 (75) KTS-R150 JKS-150 JJS-150 2028220-160 KLS-R150 - A6K-150R 1/0
75 (100) FWH-220 - - 2028220-200 L50S-225 - A50-P225 4/0
90 (125) FWH-250 - - 2028220-250 L50S-250 - A50-P250 250 MCM
110 (150) FWH-300 JJS-300 NOS-300 170M3017 2028220-38 L50S-300 A50-P300 2 x2/0
132 (200) FWH-350 JJS-350 NOS-350 170M3018 2028220-38 L50S-350 A50-P350 2x2/0
160 (250) FWH-400 JJS-400 NOS-400 170M4012 206xx32-400 L50S-400 A50-P400 2 x 350 MCM
200 (300) FWH-500 JJS-500 NOS-500 170M4014 206xx32-500 L50S-500 A50-P500 2 x 350 MCM
250 (350) FWH-600 JJS-600 NOS-600 170M4016 206xx32-600 L50S-600 A50-P600 2 x 350 MCM
Bussmann SIBA Ferraz-Shawmut
- - - - E125085 E180276 - E76491 -
JFHR2 JFHR2 JFHR2
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P Bussmann Bussmann Bussmann SLBS':IE;J’: I;&:;SFIUBS: Ferraz_-Shawmut Ferraz-Shawmut cross-section’
RK1/E1958/ JIE4273 T/ TIE4274 HI CClLittel Fuse
[KW (hp)] JFHR2 JpDZ JDDZ E}::gszs 52333}’362 E71611 JFHR2 RK1/E60314 JFHR2 [AWG]?
3 x 525-600 V
0.75 (1) KTS-R10  JKS-10 JJS10  5017906-010  KTN-R10 ATM-R10 A2K-10R 10
11 (1.5) KTS.R10  JKS-10 JJS10  5017906-010  KTN-R10 ATM-R10 A2K-10R 10
15 (2) KTS-R10  JKS-10 JJS10  5017906-010  KTN-R10 ATM-R10 A2K-10R 10
22 (3) KTS-R20  JKS-20 JJS20  5017906-020  KTN-R20 ATM-R20 A2K-20R 10
3(4) KTS-R20  JKS-20 JJS20  5017906-020  KTN-R20 ATM-R20 A2K-20R 10
4(5) KTS-R20  JKS-20 JJS20  5017906-020  KTN-R20 ATM-R20 A2K-20R 10
55(7.5) KTS.R30  JKS-30 JJS30  5012406-032  KTN-R30 ATM-R30 A2K-30R 10
7.5 (10) KTS-R30  JKS-30 JJS30  5012406-032  KTN-R30 ATM-R30 A2K-30R 10
3% 525-690 V
11 (15) KTS-R25  JKS-25 JJS25  5017906-025  KLSR025 HST25 A6K-25R 110
15 (20) KTS-R30  JKS-30 JJS30  5017906-030  KLSRO030 HST30 A6K-30R 110
185 (25)  KTS-R45  JKS-45 JJS45  5014006-050  KLSRO045 HST45 A6K-45R 110
22 (30) KTS-R45  JKS-45 JJS45  5014006-050  KLSRO045 HST45 A6K-45R 110
30 (40) KTS.R60  JKS-60 JJS60  5014006-063  KLSRO060 HST60 A6K-60R 110
37 (50) KTS-R-80  JKS-80 JJS-80  5014006-080  KLSRO75 HST80 A6K-80R 110
45 (60) KTS-R90  JKS-90 JJS-90  5014006-100  KLSR090 HST90 A6K-90R 110
55(75)  KTS-R100  JKS-100  JJS-100  5014006-100  KLSR100 HST100 A6K-100R 110
75(100)  KTS-R125  JKS-125  JJS-125  2028220-125  KLS-125 HST125 A6K-125R 10
90 (125)  KTS-R150  JKS-150  JJS-150  2028220-150  KLS-150 HST150 A6K-150R 10
110 (150) - - - 170M3017  2061032.38 - 6.6URD30D08A038 2x2/0
132 (200) - - } 170M3018  2061032.350 } 6.6URD30D08A0350 2x 2/0
160 (250) - - } 170M4011  2061032.350 } 6.6URD30D08A0350 2x 2/0
200 (300) } ; - 170M4012  2061032.350 } 6.6URD30D08A0400 2 x 350 MCM
250 (350) - - - 170M4014  2061032.500 - 6.6URD30D08A0500 2 x 350 MCM
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13.4 Electrical data
Mains supply (L1, L2, L3)

Supply voltage 200-240V £ 10 %
Supply voltage 380-500 V + 10 %
Supply voltage 525-600 V + 10 %

Supply voltage 525-690V + 10 %

Supply frequency 50/60 Hz

Maximum temporary imbalance between

3 % of rated value
phases

Leakage current to protective earth >3.5mA

Number of cut-ins, enclosure A Max. 2 times/min.

Analog inputs

Analog input 1, terminal number 53
Voltage signal A53 ="u""
Voltage range 0-10 V
Input resistance, R; Approx. 10 kQ
Maximum voltage +20V
Current signal A53 =""")
Current range 0-20, 4-20 mA
Input resistance, R; Approx. 200 Q
Maximum current 30 mA

Maximum fault, terminals 53, 54

0.5 % of full scale

Number of cut-ins, enclosures B and C Max. 1 time/min. Analog input 2, terminal number 54
Current signal A54 =""1)

Do not use the power supply for switching CUE on Current range 0-20, 4-20 mA

and off. Input resistance, R; Approx. 200 Q

Maximum current 30 mA

Motor output (U, V, W)

Output voltage

0-100 %V

Maximum fault, terminals 53, 54 0.5 % of full scale

") The factory setting is voltage signal "U".

Output frequency 0-590 Hz?)

Switching on output Not recommended

N Output voltage in percentage of supply voltage.
2) Depending on the pump family selected.
RS-485 GENIbus connection

Terminal number 68 (A), 69 (B), 61 GND (Y)

The RS-485 circuit is functionally separated from other central
circuits and galvanically separated from the supply voltage
(PELV).

Digital inputs

Terminal number 18,19, 32, 33
Voltage level 0-24 VDC
Voltage level, open contact >19VDC
Voltage level, closed contact <14 VvDC
Maximum voltage on input 28 VDC
Input resistance, R; Approx. 4 kQ

All digital inputs are galvanically separated from the supply
voltage (PELV) and other high-voltage terminals.

Signal relays

Relay 01, terminal number 1(C), 2 (NO), 3 (NC)

Relay 02, terminal number 4 (C), 5 (NO), 6 (NC)

Maximum terminal load (AC-1)") 240 VAC, 2 A
Maximum terminal load (AC-15)" 240 VAC, 0.2 A
Maximum terminal load (DC-1)") 50 VDC, 1 A
Minimum terminal load 24 VDG 10 mA

24 VAC 20 mA

) |IEC 60947, parts 4 and 5.
C Common

NO Normally open

NC Normally closed

The relay contacts are galvanically separated from other circuits
by reinforced insulation (PELV).

All analog inputs are galvanically separated from the supply

voltage (PELV) and other high-voltage terminals.

Analog output

Analog output 1, terminal number 42
Current range 0-20 mA
Maximum load to frame 500 Q

Maximum fault

0.8 % of full scale

The analog output is galvanically separated from the supply

voltage (PELV) and other high-voltage terminals.

MCB 114 sensor input module

Analog input 3, terminal number 2
Current range 0/4-20 mA
Input resistance <200 Q
Analog inputs 4 and 5, terminal number 4,5and 7,8
Signal type, 2- or 3-wire Pt100/Pt1000
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13.5 Dimensions and weights
13.5.1 Enclosures A2-A5, B1-B4 and C1-C4.

e\\/q

Fig. 52 Dimensions for enclosures A2 and A3

TMO03 9000 2807

B4, C3, C4

Fig. 53 Dimensions for enclosures A4, A5, B1, B2, B3, B4,

C1,C2,C3 and C4

TMO3 9002 2807

Height [mm]" Width [mm]" Depth [mm]" Screw holes [mm]

Enclosure Weight [kg]
A a B b C C c ad Je f

A2 268 257 90 70 205 219 8 1 5.5 9 4.9
IP21/NEMA1 375 350 90 70 205 219 8 1 55 9 5.3
A3 268 257 130 110 205 219 8 1 55 9 6.6
IP21/NEMA1 375 350 130 110 205 219 8 1 55 9 7
A4 420 401 200 171 175 175 8.2 12 6.5 6 9.2
A5 420 402 242 215 200 200 8.2 12 6.5 9 14
B1 480 454 242 210 260 260 12 19 9 9 23
B2 650 624 242 210 260 260 12 19 9 9 27
B3 399 380 165 140 248 262 8 12 6.8 7.9 12
IP21/NEMA1 475 - 165 - 249 262 8 12 6.8 7.9 -
B4 520 495 231 200 242 242 - - 8.5 15 23.5
IP21/NEMA1 670 - 255 - 246 246 - - 8.5 15 -
c1 680 648 308 272 310 310 12 19 9.8 45
c2 770 739 370 334 335 335 12 19 9 9.8 65
c3 550 521 308 270 333 333 - - 8.5 17 35
IP21/NEMA1 755 - 329 - 337 337 - - 8.5 17 -
c4 660 631 370 330 333 333 - - 8.5 17 50
IP21/NEMA1 950 - 391 - 337 337 - - 8.5 17 -

") The dimensions are maximum height, width and depth.
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13.5.2 Enclosures D1h and D2h
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DETAIL A

e

Fig. 54 Dimensions for enclosures D1h and D2h
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DETAIL B

TMO05 9331 3713

Height [mm]" Width [mm]" Depth [mm]") Screw holes [mm]

Enclosure Weight [kg]
A a B b c c @d e f

D1h 901 844 325 180 378 20 1 11 25 62

D2h 1107 1051 420 280 378 20 1 11 25 125

Shipping dimensions

Enclosure Height [mm]" Width [mm]" Depth [mm]" Weight [kg]

Only 3 x 380-500 V,
D1h 850 370 460 73 110 KW (150 hp)
D1h 850 370 460 72-124.5
D2h 1190 560 640 18 - 125.5

") The dimensions are maximum height, width and depth.
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13.6 Miscellaneous data

13.6.1 Sound pressure level

The sound pressure of CUE is maximum 70 dB(A).

The sound pressure level of a motor controlled by a frequency
converter may be higher than that of a corresponding motor
which is not controlled by a frequency converter. See section

7.3 RFl filters.

13.6.2 STO application
The STO signal must be SELV or PELV supplied.

Machinery Directive

EN ISO 13849-1

(2006/42/EC) EN IEC 62061
EN IEC 61800-5-2
European EMC Directive (2004/ EN 50011
directive Irective 6-
108/EC) EN 61000-6-3
EN 61800-3
Low Voltage Directive =~ EN 50178
(2006/95/EC) EN 61800-5-1
EN ISO 13849-1,
Safety of machinery IEC 62061, IEC
Safety standards 60204-1
Functional safet IEC 61508-1 t0 -7,
y IEC 61800-5-2
IEC 61800-5-2

Safety function

(Safe Torque Off,
STO)

IEC 60204-1 (Stop
Category 0)

Safety
performance

10S 13849-1

Category

Cat 3

Diagnostic Coverage

DC: 90 %, medium

Mean Time to

MTTFd: 14000

Dangerous Failure years, high
Performance Level PLd

IEC 61508 / IEC 62061

Safety Integrity Level SIL 2, SIL CL2
Probability of PFH: 1E-10/h.
Dangerous Failure per High Demand
Hour Mode.
Probability of PFD: 1E-10.
Dangerous Failure on  Low Demand
Demand Mode.

Safe Failure Fraction SFF:>99 %

Hardware Fault

HFT: 0 (1001)

Tolerance
Proof Test Interval T1 20 years
Mission time TM 20 years

Reaction time

Input to output
response time

Maximum 20 ms
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14. Disposal

This product or parts of it must be disposed of in an
environmentally sound way:

1. Use the public or private waste collection service.

2. If this is not possible, contact the nearest Grundfos company
or service workshop.

The crossed-out wheelie bin symbol on a product

means that it must be disposed of separately from

household waste. When a product marked with this
symbol reaches its end of life, take it to a collection
point designated by the local waste disposal
authorities. The separate collection and recycling of such
products will help protect the environment and human health.
See also end-of-life information at www.grundfos.com/product-
recycling.
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UTILITY ADVISORY COMMISSION STAFF REPORT DiscussioN ITEm #1

MEETING DATE: APRIL 1, 2021
STAFF CONTACT: GONZzALO GARCIA, UTILITIES DIRECTOR

AGENDA ITEM: Project Updates

Background:

Staff will discuss current developments of projects.



